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* Maintenance Level 1 roads are closed to motor vehicle travel.
**Other roadbeds include previously decommissioned roads and unauthorized roads.
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Appendix B – Soil and Watershed Best Management Practices 
Resource protection measures listed below include references to standard SWCPs and BMP’s 
found in the Soil and Watershed Conservation Practices Handbook (USDA, 1990). Resource 
protection measures are implemented to minimize nonpoint source pollution as outlined in the 
intergovernmental agreement between the Arizona Department of Environmental Quality and the 
Southwestern Region of the Forest Service (ADEQ, 2008).  Note that no resource protection 
measures are required for the No Action Alternative.  Table 3.4.4-1 provides a summary of soil 
and watershed protection measures for the Bill Williams Mountain Restoration Project. 
 
Table 3.4.4-1. Resource Protection Measures Required for All Action Alternatives.   
 
BMP 

# 
Mitigation Purpose Effectiveness

BMP 
#1 

Implement Best Management Practices 
where needed prior to project 
implementation. 

To minimize impacts to soil 
and water resources from 
project implementation, to 
minimize non-point source 
pollution, to adhere to the 
Clean Water Act, and to 
adhere to the 
intergovernmental agreement 
between Region 3 of the 
Forest Service and the ADEQ. 

1 

BMP 
#2 

On areas where prescribed fire is to be 
used, fire prescriptions should be 
designed to minimize soil temperatures 
over the entire treatment area.  Fire 
prescriptions should be designed so 
that soil and fuel moisture temperatures 
are such that fire intensity is minimized 
and soil health and productivity are 
maintained.  Broadcast burning should 
not be conducted in TES map units 
currently in unsatisfactory soil 
condition. 

To maintain long-term soil 
productivity. 

1 

BMP 
#3 

On areas where prescribed fire is to be 
implemented, retain approximately 3-7 
tons/acre of course woody debris in 
ponderosa pine and pinyon stands to 
be left on-site after the prescribed 
burns and fuelwood gathering.  

To maintain long-term soil 
productivity. 

1 

BMP 
#4 

On areas to be prescribed burned, if 
containment lines are put in place, 
rehabilitate lines after use by installing 
fireline BMPs.  If line is only to be 
waterbarred, disguise the first 300 feet 

To minimize soil detachment 
and delivery to stream 
courses as sediment. 

1 



BMP 
# 

Mitigation Purpose Effectiveness

of line from roadways or otherwise 
restrict motorized access to discourage 
use. 

BMP 
#5 

Do not blade roads when the road 
surface is too dry.  If the road surface is 
too dry, water should be applied, or 
road blading should be scheduled when 
adequate moisture is present to 
complete road reshaping.  

To minimize soil particle 
detachment and fugitive dust, 
and to ensure the longevity of 
road surface material. 

2 

BMP 
#6 

All fueling of vehicles will be done on a 
designated upland site.  If more than 
1,320 gallons of petroleum products are 
to be stored on site or if a single 
storage tank exceeds 660 gallons, then 
a spill prevention control and 
countermeasures (SPCC) plan will be 
prepared as per 40 CFR 112. 

To prevent contamination of 
soil and water resources from 
accidental petroleum 
hydrocarbon spills. 

1 

BMP 
#7 

Clean all equipment prior to entry on 
site with a high pressure washer to 
remove mud, debris, and vegetative 
material from the equipment. 

To minimize the spread of 
invasive or noxious weeds 
into the project area  

1 

BMP 
#8 

Clean all equipment prior to leaving the 
project area with a high pressure 
washer to remove mud, debris, and 
vegetative material from the equipment.

To minimize the spread of 
invasive or noxious weeds to 
off-site areas and to prevent 
track-out of mud and debris 
onto public roadways. 

1 

BMP 
#9 

Temporary access routes for fuelwood 
gathering should not have long, straight 
runs down slopes that would re-direct or 
concentrate water flow.  These access 
routes should also be located out of 
filter strips (exceptions are at approved 
crossings).   

To minimize the number of 
acres disturbed and to 
minimize potential adverse 
impacts to surface water 
quality. 

1 

BMP 
#10 

Forest Service approved native seed 
should be broadcast over disturbed 
areas such as decommissioned roads, 
log landings, skid trails, and pile burning 
areas as necessary to stabilize soils.  
Seeding rates should be 8-10 lbs. per 
acre pure live seed.  Recommended 
native species include: 
 

Western wheatgrass (Pascopyrum 
smithii) 

To minimize soil loss and 
potential sedimentation of 
stream courses from 
harvesting operations and to 
minimize noxious weed 
spread and re-establish native 
vegetation   

1 



BMP 
# 

Mitigation Purpose Effectiveness

Arizona fescue (Festuca arizonica) 
mutton grass (Poa fendleriana) 
sideoats grama (Bouteloua 
curtipendula) 
blue grama (Bouteloua gracilis) 
mountain muhly (Muhlenbergia 
montana) 
winterfat (Krascheninnikovia lanata) 
 

Seeding should only be conducted 
where there is insufficient woody debris 
to protect soil surfaces from erosion in 
order to minimize possible introduction 
of invasive plant species. 
 
The seed mix can contain a mixture of 
all or some of these suggested species, 
depending on site considerations.   
 

Other acceptable erosion control 
measures include, but are not limited to, 
distributing slash, waterbarring 
(waterbars should not be more than two 
feet deep and require at least a ten foot 
leadout.  Permanent water diversion 
structures are only to be installed using 
equipment with an articulating blade.   

BMP 
#11 

Road drainage is controlled by a variety 
of methods including rolling the grade, 
insloping, outsloping, crowning, water 
spreading ditches (turnouts), and cross 
drainage.  Sediment loads at drainage 
structures can be reduced by installing 
sediment filters such as rock and 
vegetative energy dissipaters, and 
settling basins.   

To minimize soil movement 
and maintain water quality. 

1 

BMP 
#12 

Do not operate equipment when ground 
conditions are such that soil rutting, 
compaction or puddling can occur.  

To maintain long-term site 
productivity. 

1 

BMP 

#13 

Treatment areas should be designed in 
a manner that minimizes soil 
disturbances and facilitates BMP 
implementation.  TES maps should be 
reviewed for location of site specific 
BMP’s in specified TES map units.   

To maintain long-term soil 
productivity. 

1 

BMP 

#14 

Activity generated slash from forest 
thinning are to be removed from stream 
courses and/or drainages.  Trees are to 

To protect surface water 
quality 

1 



BMP 
# 

Mitigation Purpose Effectiveness

be felled outside the stream courses 
and/or drainages and not across 
drainages.   

BMP 

#15 

Do not hand pile slash in designated 
stream courses or drainages, or other 
designated protected areas.   

To prevent organic matter 
loading of stream course and 
to prevent erosion and 
sedimentation of stream 
courses and water bodies. 

1 

BMP 

#16 

Ensure that existing drainage structures 
on roads (rolling dips, culverts, rock 
crossings, etc.) are functioning 
correctly.   

To prevent erosion and 
sedimentation of stream 
courses and water bodies. 

1 

BMP 

#17 

Lead out ditches (turnouts) should be 
maintained in a manner that does not 
allow sediment laden runoff to enter 
stream courses and/or drainages. 

To prevent erosion and 
sedimentation of stream 
courses and water bodies. 

1 

BMP 

#18 

Adverse skidding (i.e., skidding 
upslope) should be avoided to the 
greatest extent practicable.  

Uphill yarding is preferred.  Where 
downhill yarding is necessary, 
reasonable care shall be taken to lift the 
leading end of the log.  

To prevent excess rutting and 
compaction of soil surfaces 
and minimize downhill 
movement of slash and soils. 

1 

BMP 

#19 

Machine piling of activity-related slash 
should be conducted with an excavator 
or track hoe with a bucket thumb rather 
than dozers to prevent soil being 
pushed into burn piles and minimize 
soil disturbance. 

To prevent excess rutting and 
compaction of soil surfaces. 

1 

BMP 

#20 

Harvesting contractors should not be 
permitted to proceed to subsequent pay 
units until all necessary soil stabilization 
measures are implemented. 

To maintain soil productivity 
across all activity sites 
throughout the project 
duration.  

1 

BMP 

#21 

Primary skid trails should not occur 
within 1 chain (66 feet) of Streamside 
Management Zones or run parallel to 
stream courses in these areas. 

To prevent excessive soil 
disturbance in areas close to 
drainages 

1 

BMP 

#22 

Skidder crossings of ephemeral 
drainages should be minimized and 
designated in timber harvest area maps 
and on the ground 

To prevent excessive soil 
disturbance in areas close to 
drainages and protect surface 
water quality 

1 



BMP 
# 

Mitigation Purpose Effectiveness

BMP 

#23 

Designated skid trails and log landings 
will be required within the Timber Sale 
Contract on all cutting units.  Skid trail 
design should not have long, straight 
runs that would direct water flow.   Skid 
trails should also be located out of filter 
strips (exceptions are at approved 
crossings).   

To minimize the number of 
acres disturbed. 

1 

BMP 

#24 

Felling to the lead will be required 
within the Timber Sale Contract (TSC) 
to minimize ground disturbance from 
skidding operations 

Felling of timber should be 
done in a manner that 
minimizes ground disturbance 
from skidding operations.   

1 

BMP 

#25 

On sites with impaired soils, do not 
prescribed burn without prior approval 
of a soil and water specialist. 

To maintain vegetative ground 
cover and adequate organic 
matter to improve soil 
condition. 

1 

BMP 

#26 

Where fuelwood sales are used to 
remove material, utilize created slash to 
cover and disguise temporary roads, 
minimize sediment movement from 
roads, and prevent unauthorized future 
use of temporary roads. 

To minimize impacts from 
temporary roads by covering 
mineral soil, improving ground 
cover, providing a mulch for 
plant re-establishment and 
minimizing potential sediment 
movement by increasing 
surface roughness. 

1 

BMP 

#27 

 Use the following BMP techniques to 
minimize sedimentation from road and 
trail construction and maintenance: 

 Outsloped road surface; 

 Leadout ditches and relief 
culverts; 

 Energy dissipators on culverts; 

 revegetate cut and fill slopes; 

 Riprap installation at stream 
crossings to protect water 
quality; 

 Riprap or rock at intersections 
with paved public roads to 
prevent track-out of mud and 
debris 

Minimize sediment delivery to 
stream courses from road and 
skid trail construction and 
maintenance.   

Protect public safety by 
preventing deposition of mud 
and debris onto paved public 
roads. 

1 



BMP 
# 

Mitigation Purpose Effectiveness

 Rolling grades. 

BMP 

#28 

After use, all temporary roads will be 
ripped to a shallow depth (<6”), seeded 
using the seed mix specified in BMP 
#10, drained through installation of 
necessary water diversion structures 
and covered with slash from landings. 

To return temporary roads to 
productivity 

1 

BMP 

#29 

Locate new trail segments on-contour 
to the greatest extent possible.  If cut 
and fill is required to establish 
serviceable trails, preferred drainage is 
outsloping of trail surfaces. Utilize 
additional drainage features outlined in 
BMP #27 in design and maintenance of 
the trail as warranted. 

To minimize soil erosion from 
skid trails 

1 

 

In order to ensure that soil and watershed desired conditions are achieved and remain consistent 
with the Forest Plan, monitoring of soil disturbance caused by timber harvesting; use of 
prescribed fire; precommercial thinning (both mechanized and non-mechanized); road 
construction, maintenance and obliteration; and commercial and personal fuelwood gathering is 
advised.  Best Management Practices (BMP) implementation monitoring and soil disturbance 
monitoring should be conducted following treatment activities in order to ensure proper 
implementation of BMPs to prevent erosion and sedimentation and to ensure activities are 
consistent with Forest Plan Standards and Guidelines.  A recommended soil and watershed 
monitoring plan is summarized below. 

Phase 1 – During Timber Harvest Activities 

The timber sale administrator will monitor the implementation of BMP’s during timber 
harvesting activities.  Notes taken by the timber sale administrator will be used to track any issues 
or problems with BMP implementation.  The Forest Soils and Watershed Specialist will provide 
assistance as needed by the timber sale administrator to provide clarification of BMP’s specified 
in the Environmental Impact Statement (EIS). 



 
Phase 2 – Timber Sale Closure 
The timber sale administrator will verify that the timber sale purchaser has implemented all 
erosion control measures prior to the closure of the timber sale.  Primary responsibility will be 
that of the timber sale administrator with assistance from the Forest Soils and Watershed 
Specialist if needed. 
 
Phase 3 – Broadcast and Pile Burning 
The District Fire Management Officer will verify that all erosion control measures associated 
with all burning activities has been implemented.  The Forest Soils and Watershed Specialist will 
provide assistance, if needed. 
 
Phase 4 – Effectiveness Monitoring 
Within the first 5 years following timber sale closure, BMP’s are evaluated for effectiveness.  
Monitoring will concentrate on such items as erosion control measures for skid trails, log landing 
or decking areas, road maintenance, road obliteration, and burned areas.  The Forest Soils and 
Watershed Specialist will conduct a soil condition evaluation within cutting units.   Focus on such 
items as vegetative ground cover, coarse woody debris, erosion, soil compaction, and soil 
displacement.  All monitoring results are documented.  Primary responsibility is with the District 
Ranger and the Forest Soils and Watershed Specialist. 
 
Phase 5 – Follow Up 
Documented information obtained from monitoring is used to adjust BMP’s as necessary, to 
improve implementation and effectiveness of BMP’s.  Information regarding monitoring results 
and recommended changes to BMP’s will be made available to the Arizona Department of 
Environmental Quality (ADEQ) for review as specified in the Intergovernmental Agreement 
between the State of Arizona and U.S Department of Agriculture, Forest Service Southwestern 
Region.  Primary responsibility is with the District Ranger and the Forest Soils and Watershed 
Specialist. 
 



 

Appendix C – Issue Processing Report 
 

 



Bill Williams Mountain Restoration Project 

Issue Processing Report 

June 20, 2011 

The following report was developed to document the interdisciplinary team’s consideration of 
scoping comments. It documents how we identified significant and non-significant issues and 
why we eliminated non-significant issues from detailed study. Significant issues were carried 
forward and are addressed in the Environmental Impact Statement (EIS) (Section 1.6). 
 
Issues serve to highlight effects or unintended consequences that may occur from the proposed 
action and alternatives, giving opportunities during the analysis to reduce adverse effects and 
compare trade-offs for the decision-maker and public to understand (FSH 1909.15, 12.4). An 
issue is not an activity in itself; instead, it is the projected effects of the activity that creates the 
issue.   
 
The Forest Service reviewed all comments received in regards to scoping of the Proposed 
Action. A Notice of Intent was published in the Federal Register on Thursday, April 21, 2011. 
The NOI asked for public comment on the proposal by May 23, 2011. In addition, the Forest 
invited public comment and participation through listing of the project in the Schedule of 
Proposed Actions (SOPA); posting the scoping packet online 
(http://fs.usda.gov/goto/kaibab/projects); and mailing letters to potentially interested persons, 
tribal governments, and State and other Federal agencies. A scoping meeting was also hosted at 
the Williams Ranger District on Wednesday May 11, 2011 to discuss the proposed action and 
accept comments.  
 
Each comment received was considered and evaluated to determine whether the issue was 
significant or non-significant. Significant issues were defined as those directly or indirectly 
caused by implementing the proposed action. Non-significant issues were identified as those: 1) 
outside the scope of the proposed action; 2) already decided by law, regulation, Forest Plan, or 
other higher level decision; 3) irrelevant to the decision to be made; or 4) conjectural and not 
supported by scientific or factual evidence. Some comments/issues were also considered non-
significant because they would be addressed through routine analyses and/or processes. 
 
Once comments were received (email, letter, phone call record, comment form, etc.), they were 
assigned a comment number (Appendix 1).  The first number represents the document number 
(based on the order in which it was received) and the second number represents the individual 
comment/issue within that letter that required consideration (ex. issue number 3-4 was the sixth 
comment/issue the FS responded to within the third letter received). Each issue is summarized 
below and in bold text is the determination that was made regarding whether the issue was 
significant or non-significant and how it was resolved. This process is documented in the 
following pages. 
 
  

http://fs.usda.gov/goto/kaibab/projects�


Issue Processing Results 
 
1-1 I support the project and any efforts to improve forest health.  
Non-Significant Issue – This comment is supportive of the project. 
 
2-1 Please continue to consult with the Hopi Tribe on this project.  
Non-Significant Issue – The Kaibab National Forest routinely consults with the Hopi Tribe and will 
continue to do so with this project. Documentation of our consultation efforts will be presented in 
Chapter 4 of the EIS. 
 
3-1 Removing most of the dead trees, both standing and fallen, will greatly reduce the fire danger. 
Non-Significant Issue – The purpose and need for the project recognizes the need to reduce fuel 
buildup and reduce the risk for intense stand-replacing wildland fires. The proposed action was 
developed to meet the purpose and need.  
 
3-2 Prescribed burning will increase debris flow and increase surface erosion. The water treatment plant 
will not be able to remove debris and burned smell in the runoff.  
Significant Issue – The effects from prescribed burning will be analyzed and discussed in the EIS. 
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
3-3 Prescribed burning will affect unique plants such as the ferns about one mile up the Benham Trail.  
Non-Significant Issue – The effects from prescribed burning on rare plants will be analyzed and 
discussed in the EIS. Ferns are not a Threatened and Endangered Species (TES); Forest Service 
Sensitive Species; nor a Management Indicator Species (MIS).  
 
3-4 The project will increase sediment loads which will impact the water quality of my well.  
Non-Significant Issue – The effects from prescribed burning will be analyzed and discussed in the 
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
4-1 There may be changes to the chemistry of the local water supply.  
Non-Significant Issue – The effects to water quality will be analyzed and discussed in the EIS.  
 
4-2 This burning portion of this project cannot be completed safely.  
Non-Significant Issue – While safety is very important and there are inherent risks when 
conducting prescribed burning efforts, the Forest believes it can successfully implement the 
prescribed burning safely. Safety considerations will also be addressed in any prescribed burn plan 
that will be developed for this project. 
 
4-3 This project will cost too much money.  
Non-Significant Issue – The EIS will discuss the economic impacts of the proposed action and 
alternatives analyzed in detail. Implementation of the project will be dependent on available 
funding and market conditions which are outside the scope of the project. 
 
4-4 Do mechanical thinning for the first treatment, then burn.  
Non-Significant Issue – The proposed action includes strategic fuel treatments which will be 
implemented prior to any prescribed burning. Implementation of the mechanical treatments will be 
dependent on available funding and market conditions which are outside the scope of the project. 
 



4-5 There should be a campfire ban around the base of the mountain at least until this project is 
completed.  
Non-Significant Issue – The decision to implement a campfire ban in the project area is outside the 
scope of this project. While a campfire ban can reduce the risk for an intense stand-replacing 
wildland fire, it in no other way would meet the purpose and need for action nor would it assist the 
Forest in meeting or moving towards the desired conditions for the area.  
 
4-6 Free use firewood areas should be indentified.  
Non-Significant Issue – Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed 
action. 
 
4-7 The project may hurt mixed conifer and wildlife areas.  
Non-Significant Issue – The effects to mixed confer stands and wildlife areas will be disclosed in the 
EIS. 
 
4-8 The project needs to be completed asap.  
Non-Significant Issue – Implementation of the project would begin in 2012 and would occur as 
funding and/or favorable conditions allow.  
 
4-9 Any effort to leave pre-settlement and old growth trees?  
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
4-10 Where will you get the funding to complete the project?  
Non-Significant Issue – Funding for the project is dependent on Congress and is an issue outside 
the scope of the project. 
 
4-11 Is it going to be easy to sell the timber?  
Non-Significant Issue – The selling of the timber is dealt with as a part of implementation of the 
project and an economic analysis will be done as part of the EIS. 
 
4-12 What are you doing about aspen restoration?  
Non-Significant Issue – The treatment of Aspen is addressed in the project proposal. 
 
4-13 Concerned that fuel loading is getting worse up there.  
Non-Significant Issue – The Purpose and Need for Action identifies the need for reduced fuel 
loadings. 
 
4-14 You should start the project in Zone 1 now instead of waiting for approval of whole project.  
Non-Significant Issue – Implementation of the project would begin in 2012 and would occur as 
funding and/or favorable conditions allow.  
 
4-15 Are there going to be diameter caps on timber removed? 
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
4-16 Prescribed burning will result in increased ash filling Benham tanks.  



Significant Issue – The effects from prescribed burning will be analyzed and discussed in the EIS. 
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
4-17 Vertical arrangement of Strategic fire lines around blocks may result in erosion problems. 
Significant Issue – The effects of the strategic fuel treatments will be analyzed and discussed in the 
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
4-18 Are we removing riparian or wetland vegetation during project?  
There are no riparian areas or wetland vegetation in the project area and implementation of the 
project will follow Forest Plan guidance and BMPs. 
 
4-19 Map #5 needs to be corrected to show consistent road lengths that will be open or closed after 
project.  
Non-Significant Issue – The maps will be updated as the planning process continues. 
 
5-1 The purpose and need can be met without the 3 site-specific FP amendments.  
Significant Issue – This issue suggests an alternative with no Forest Plan amendments. 
 
5-2 Prescribed burning can be used to a greater degree with less vegetation manipulation.  
Significant Issue – This issue suggests an alternative with limited mechanical treatments or a burn 
only alternative. 
 
5-3 There should be a 16” diameter cap on the cutting of ponderosa pine.  
Non-Significant Issue – The agencies experience and interpretation of the best available science 
does not support the claim that we can adequately meet the purpose and need for action with a 16” 
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be 
analyzed and discussed in the EIS. 
 
5-4 Our preferred management approach (see the Citizen’s Alternative) should be used.  
Non-Significant Issue – The suggested alternative was considered in whole and in part and did not 
present any issues other than those already considered in this report. An alternative was considered 
but eliminated from detailed study to reflect the suggested alternative. 
 
5-5 There should be no temporary or new road construction to protect the watershed. Hand crews can be 
used in areas with no road access.  
Significant Issue – Implementation of Soil and Watershed Best Management Practices (BMPs) 
would reduce the potential for impacts from road construction to the watershed. 
 
5-6 There should be an action alternative that does not include site-specific FP amendments.  
Significant Issue – This issue suggests an alternative with no Forest Plan amendments. 
 
5-21 There should be an action alternative that would place a 16” diameter cap on ponderosa pine.  
Non-Significant Issue – The agencies experience and interpretation of the best available science 
does not support the claim that we can adequately meet the purpose and need for action with a 16” 
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 



to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be 
analyzed and discussed in the EIS. 
 
5-7 The EIS must consider a statistically-valid risk of catastrophic fire as well as the required 
maintenance schedule and costs to keep that risk low against the impacts from logging on other resources.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-8 You must account for cumulative effects of fuels treatments over time.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-9 You must realize that with climate change, it may be impossible to stop uncharacteristic wildfire and 
spending money on expensive management actions may be futile.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-10 It is a false assumption to think the no-action alternative will result in crown fires.   
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-11 Cutting large trees to reduce fuels is contrary to fuels reduction or forest restoration objectives.  
Non-Significant Issue – The agencies experience and interpretation of the best available science 
does not support the claim that we can adequately meet the purpose and need for action without 
cutting large trees. A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be 
analyzed and discussed in the EIS. 
 
5-12 There is lack of empirical evidence supporting mechanical fuels reduction treatments will reduce the 
severity of wildfire and the FS is required by NEPA to disclose and discuss this “responsible opposing 
view.”  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-13 All large trees should be retained because a 16” diameter cap will achieve crown fire hazard 
prevention.  
Non-Significant Issue – The agencies experience and interpretation of the best available science 
does not support the claim that we can adequately meet the purpose and need for action with a 16” 
diameter cap. However, a mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. The effects to pre-settlement and old growth trees will be 
analyzed and discussed in the EIS. 
 
5-14 Failure to discuss the findings of Odion et al. 2004 and Perry et al. 2004 regarding crown fire is a 
violation of NEPA.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-15 The FS must consider the cost-effectiveness of the treatments, in particular, mechanical treatment 
versus prescribed fire.  



Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-16 The FS must consider in detail the impacts on forestlands from grazing activities.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-17 The FS must fully disclose the cumulative effects of livestock grazing, timber harvest, fuel break 
construction, thinning, prescribed fire, and road developments on water quality, forest health, wildlife 
habitat, noxious weeds, cultural resources, and other resources.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-18 The FS must provide documentation that it is in compliance with NEPA regulations including the 
requirement that the Service analyze the cumulative effects on this and other projects on various 
terrestrial and aquatic wildlife species and various plant species.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-19 NFMA requires the FS to analyze impacts to Forest Plan Management Indicator Species as found in 
the LMP.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
5-20 The FS cannot sign the ROD until after the USFWS has completed the new consultation on the 
Forest Plans and their effect on the MSO.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Consultation with the USFWS will be conducted in accordance with the Endangered Species 
Act. 
 
5-21 WildEarth Guardians requests the FS consider their Citizen’s Alternative described in their comment 
letter pages 9-16.  
Non-Significant Issue – The suggested alternative was considered in whole and in part and did not 
present any issues other than those already considered in this report. An alternative was considered 
but eliminated from detailed study to reflect the suggested alternative. 
 
6-1 Keep in mind that the use of prescribed fire may result in an increase in ash into the water treatment  
plant for the City of Williams. How will this increase affect the water supply?  
Significant Issue – The effects from prescribed burning will be analyzed and discussed in the EIS. 
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
7-1 Propose a campfire ban in project area with the boundary being FR 108 at least until the project is 
implemented and completed.  
Non-Significant Issue – The decision to implement a campfire ban in the project area is outside the 
scope of this project. While a campfire ban can reduce the risk for an intense stand-replacing 
wildland fire, it in no other way would meet the purpose and need for action nor would it assist the 
Forest in meeting or moving towards the desired conditions for the area. 
 
8-1 Leave some of the mountain as wild as you can for recreation.  



Non-Significant Issue – The management of the project area is defined in and guided by the 1988 
Kaibab Land and Resource Management Plan (as amended). The effects to recreation resources 
will be analyzed and discussed in the EIS. 
 
 
8-2 Open the area up to free use permits for the removal of forest products prior to implementation.  
Non-Significant Issue – Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed 
action. 
 
9-1 Thin to pre-settlement conditions starting with Zones 1 and 2 and along South Perkinsville and FR 40 
first.  
Non-Significant Issue – Implementation of the project would begin in 2012 and would occur as 
funding and/or favorable conditions allow.  
 
9-2 Use mechanical thinning first before fire treatments for better control.  
Non-Significant Issue – The proposed action includes strategic fuel treatments which will be 
implemented prior to any prescribed burning. Implementation of the mechanical treatments will be 
dependent on available funding and market conditions which are outside the scope of the project. 
 
9-3 Open the project area up to firewood cutters.  
Non-Significant Issue – Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed 
action. 
 
10-1 Be careful with treatments on the slopes and ravines to prevent runoff and erosion.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
10-2 Habitat areas for MSO, goshawks and peregrine falcons will need to be treated very carefully.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
10-3 Keep a night patrol on prescribed burns for safety reasons.  
Non-Significant Issue – While safety is very important and there are inherent risks when 
conducting prescribed burning efforts, the Forest believes it can successfully implement the 
prescribed burning safely. Safety considerations will also be addressed in any prescribed burn plan 
that will be developed for this project. 
 
10-4 Provide firewood opportunities for local use and sales.  
Non-Significant Issue – Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed 
action. 
 
11-1 Wildlife areas will need to get the necessary attention particularly habitat for bobcats, goshawks, 
peregrine falcons and MSO.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 



12-1 The decades long downsizing of the FS is the underlying problem in making the mountain able to 
survive fire. This political agenda is harmful to our public lands.  
Non-Significant Issue – Politics and the agencies administration of human resources is outside the 
scope of the project. 
 
13-1 Protect goshawk and MSO habitat.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
13-2 Maintain recreational opportunities.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
13-3 Protect T&E plants.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS and is to some degree already required/resolved by existing laws and regulations. 
 
13-4 I am concerned about an increase in invasive weeds.  
Non-Significant Issue – This issue will be resolved by implementation of Forest Plan Standards and 
Guidelines as well as Best Management Practices. 
 
13-5 I am concerned about smoke impacts to residents.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Implementation of prescribed burning efforts will be approved by the Arizona Department of 
Environmental Quality (ADEQ) and will include public notices of the prescribed burning efforts. 
 
13-6 Protect cultural resources.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Mitigation measures have been developed to protect cultural resources. 
 
13-7 The project should restore and maintain healthy aspen groves.  
Non-Significant Issue – The treatment of Aspen is addressed in the project proposal. 
 
13-8 The project should provide opportunities for fuelwood utilization, both commercial and personal 
use.  
Non-Significant Issue – Firewood collection is already a part of the proposed action (Post-
mechanical Treatments). The permitting of forest products is outside the scope of the proposed 
action. 
 
13-9 Minimize expansion of unmaintained roads.  
Non-Significant Issue – A part of the purpose and need for action includes improving the motorized 
transportation system to provide for a more sustainable road system where poorly located roads 
are relocated or obliterated. 
 
13-10 The project should protect and promote the growth of Native American medicinal and ceremonial 
plants.  
Significant Issue – A mitigation measures will be developed to protect and promote the growth of 
Native American medicinal and ceremonial plants in consultation with the Tribes. 
 
13-11 Treatments in the lower elevation ponderosa pine should aggressively thin and burn stands with the 
objective of returning to reference conditions.  



Non-Significant Issue – This issue is already a part of the purpose and need for action. 
 
13-12 Maximum utilization of wood products is desirable.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
13-13 The greatest challenge is to maintain mixed conifer stands while reducing the potential for stand 
replacing fire.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
13-14 Care will be required to balance hazard fuel reduction with other values and aesthetics.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
14-1 Temporary roads constructed on slopes have the potential to create more sediment per mile during 
precipitation events than system roads. Please do not construct any temporary roads for this project.   
Significant Issue – Implementation of Soil and Watershed Best Management Practices (BMPs) 
would reduce the potential for impacts from road construction to the watershed. 
 
14-2 Proposed roads will affect wildlife. Reduce all impacts from road construction.  
Significant Issue – The issue suggests an alternative with no new road construction. Implementation 
of Soil and Watershed Best Management Practices (BMPs) would reduce the potential for impacts 
from road construction to the watershed. 
 
14-3 Science indicates that timber harvest activities cause resource damage.  
Non-Significant Issue – As part of the Environmental Impact Statement we will discuss the impacts 
of the harvest activities proposed and the responsible official will consider those impacts when 
making their decision. 
 
14-4 If noxious weed treatment is planned, do not use herbicides containing glyphosate.  
Non-Significant Issue – This issue will be resolved implementation of the “Design Features, Best 
Management Practices, and Mitigation Measures” identified in the “Final Environmental Impact 
Statement for Integrated Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and 
Prescott National Forests within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004). 
 
15-1 If the mountain is control burned, the run-off is known to affect the water quality in the surrounding 
lakes and the City’s ability to properly treat this water. Please conduct a study on the effects of control 
burning on water quality.  
Significant Issue – The effects from prescribed burning will be analyzed and discussed in the EIS. 
Implementation of Soil and Watershed Best Management Practices (BMPs) will reduce the 
likelihood of erosion problems. 
 
16-1 A strategic treatment design must be incorporated into the project to retain and maintain structural 
integrity of forest habitat, such as key placements of fewer target treatments along with a prescribed 
burning plan to achieve restoration goals.  
Non-Significant Issue – Prescribed burning and treatment areas are designed and strategically 
located to retain and maintain structural integrity of forested habitats. 
 



16-2 Consider previous treatments in the project area and vicinity to determine thinning treatment areas. 
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS. 
  
 
16-3 We recommend including recommendations developed from the recent Forest Health Focus effort.  
Non-Significant Issue – The Bill Williams Mtn area was identified in the Forest Health Focus effort 
as priority area for treatment. 
 
16-4 The DEIS should disclose if an MSO PAC exists in the project area and the effects of the project to 
the PAC. We recommend that the project enhances and protects MSO habitat within a PAC as 
recommended in the MSO Recovery Plan.  
Significant Issue – The EIS will disclose the effects and affected environment for Mexican Spotted 
Owls, however this comment suggests an alternative that would not amend the Forest Plan. 
 
16-5 A portion of the project area cover type is pine-oak. We recommend working with the FWS to 
identify MSO pine-oak habitat to ensure treatments will benefit the MSO and restore the area.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
16-6 The MSO Recovery Plan identifies mixed conifer cover type and also refers to Douglas-fir and white 
fir cover types. To assist the FS in identifying MSO habitat and potential treatments, we recommend 
describing the project area in terms of mixed conifer cover type as defined in the MSO Recovery Plan. 
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
16-7 We recommend including MSO protected and restricted habitat as a discussion to avoid confusion in 
the desired condition section.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
16-8  Desired Condition section also confounds MSO guidelines and northern goshawk guidelines. 
Northern goshawk guidelines are also presented as desired conditions for mixed conifer (particularly 
within MSO protected and target/threshold habitat) with no reference to guidelines described in the MSO 
Recovery Plan. We encourage the USFS to refer to the MSO Recovery Plan management 
recommendations (Volume I/Part III; pp.82-96), and primary constituent elements found in the final 
rule designating MSO critical habitat (August 31, 2004; 69 FR 53232).  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
16-9 We recommend the USFS follow the management guideline recommendations for each category of 
MSO habitat (PAC, protected steep slope, target/threshold, and restricted) and critical habitat as described 
in the MSO Recovery Plan and the final rule designating critical habitat.  
Significant Issue – The EIS will disclose the effects and affected environment for Mexican Spotted 
Owls, however this comment suggests an alternative that would not amend the Forest Plan. 
Following the guidelines for conservation of critical habitat requires 40% shade. 
 
16-10 In the scoping document, the section on desired conditions for ponderosa pine and mixed conifer 
cover types suggests the desired conditions are driven by management guidelines for the northern 



goshawk. However, in areas where the guidelines conflict with MSO Recovery Plan recommendations in 
MSO habitat (pine-oak and mixed conifer), we encourage the MSO Recovery Plan recommendations take 
precedence.  
Non-Significant Issue – This issue is already decided by the 1988 Kaibab Land and Resource 
Management Plan (as amended); MSO guidelines supersede goshawk guidelines in areas of overlap. 
 
16-11 A desired condition for both ponderosa pine and mixed conifer cover types states large trees of all 
species will be developed throughout the cover type. The pine-oak and mixed conifer cover types likely 
contain many large trees, a key habitat component of MSO habitat and a primary constituent element of 
MSO critical habitat. We recommend the proposed action be designed to maintain this key habitat 
component and primary constituent element.  
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
16-12 A desired condition for both ponderosa pine and mixed conifer cover types states fuel loading will 
average 5 to 7 tons per acre in northern goshawk habitat in those cover types. We recommend the 
Restoration Project be designed to retain a sufficient amount of large logs and other dead and down 
material compatible with MSO needs and primary constituent elements of MSO critical habitat, while 
meeting forest restoration objectives. We also recommend the USFS refer to Brown et al. (2003) and 
Graham et al. (2004) regarding the amount of coarse woody debris needed to maintain soil health in 
ponderosa and mixed conifer forests in northern Arizona.  
Significant Issue - A mitigation measure has been developed to retain large down logs and woody 
debris where possible.  Where possible we will avoid direct ignition of large down logs and woody 
debris in the project area to meet desired conditions. 
 
16-13 The scoping document states sites with dwarf mistletoe left unmanaged in the area cannot be 
maintained in a sustainable, uneven-aged condition. We understand there is a need to manage dwarf 
mistletoe as part of forest restoration objectives, and we recommend including an objective to support 
uneven-aged management in dwarf mistletoe-infected stands.  
Non-Significant Issue – The proposed action will do uneven-aged management in infected sites. 
Sometimes in highly infected sites it may be necessary to do even-aged treatments. 
 
16-14 The Arizona bugbane is a sensitive species for which a conservation strategy and agreement was 
developed. Additional measures may be needed to protect this species during implementation of the 
Restoration Project. We encourage the USFS to implement the terms of the conservation strategy 
and agreement as part of the proposed action.  
Non-Significant Issue – This issue is already decided by the 1988 Kaibab Land and Resource 
Management Plan (as amended). 
 
16-15 The State of Arizona and various American Indian Tribes maintain lists of sensitive species that 
may not be protected by Federal law. We recommend you contact the Arizona Game and Fish 
Department (AGFD) and any affected tribe to determine if sensitive species may occur in the action 
area. We encourage the USFS to invite the AGFD and any affected tribe to participate in the review 
of your proposed action.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. The proposed action was scoped to the AGFD and Tribal consultation on the proposed action 
is ongoing. 
 
16-16 Maintain mixed conifer habitat and avoid removing important components (white fir, Douglas-fir, 
and other mixed conifer tree species).  



Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Mixed conifer stands will be maintained under the proposed action.  
 
16-17 Maintain pre-settlement/old-growth trees.  
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
16-18 Maintain pine-oak habitat within MSO PACs.  
Significant Issue – The EIS will disclose the effects and affected environment for Mexican Spotted 
Owls, however this comment suggests an alternative that would not amend the Forest Plan. 
 
16-19 Maintain mixed conifer stands containing aspen as mixed conifer habitat described in the 
MSO Recovery Plan.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Mixed conifer stands will be maintained under the proposed action.  
 
17-1 The Center requests that the Forest Service study, develop, and describe an alternative that would 
meet the purpose and need for action while conserving trees larger than 16-inches diameter at breast 
height (“dbh”) outside of a well-defined wildland-urban interface (“WUI”) zone comprising one-quarter 
(¼) mile distance from established residential and other community infrastructure.  
Non-Significant Issue – The agencies experience and interpretation of the best available science 
does not support the claim that we can adequately meet the purpose and need for action with a 16” 
diameter cap. A mitigation measure has been developed to retain pre-settlement and old growth 
trees where possible.  Some pre-settlement and old growth trees may be incidentally taken to allow 
harvesting activities to occur. The effects to pre-settlement and old growth trees will be analyzed 
and discussed in the EIS. 
 
17-2 Large tree removal should be a significant issue in the forthcoming environmental impact statement 
to account for potentially significant impacts to forest vegetation, old growth recruitment, and wildlife 
habitat. See 40 C.F.R. § 1508.27.  
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
17-3 Fuel treatments should be designed with spatial patterns of fire spread in mind. The agency’s science 
and experience show that fuel management can be unnecessary and counterproductive if it is not spatially 
arranged to take advantage of site-specific topography and weather patterns (Finney 2001). Moreover, 
Peterson and Johnson (2007) posed questions regarding the efficacy of different fuel treatment options at 
various spatial scales that should be addressed in the project analysis.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
17-4 To the degree that the project also may increase the effectiveness of fire suppression, the analysis 
must consider effects on the environment resulting from connected and cumulative fire suppression 
activities (Backer et al. 2004).  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
17-5 Many forest animals are threatened by large scale fires and habitat degradation associated with 
silvicultural management in dwarf mistletoe stands.  



Significant Issue - A mitigation measure has been developed to retain some dwarf mistletoe as a 
natural component in stands. 
 
17-6 The Forest Service must ensure that the project will not adversely affect goshawk or contribute to a 
trend toward listing under the Endangered Species Act.  
Non-Significant Issue – This issue will be resolved by implementation of Forest Plan Standards and 
Guidelines and will also be resolved through analysis of the alternatives in the EIS. 
 
17-7 The Kaibab National Forest developed a white paper entitled Implementation and Interpretation of 
Management Recommendations for the Northern Goshawk, Version 3.0 (“I&I” – USDA 2009) that calls 
for assessment of forest treatment effects to goshawk habitat at small clump- and group-scales, and not at 
the larger scale of a forest stand. This interpretation of guidelines for goshawk habitat in the amended 
forest plan shifts requirements for maintenance of canopy cover and vegetative structural stages from the 
stand scale to smaller scales. Its use in the current project requires an amendment to the forest plan.  
Non-Significant Issue – The direction in the 1988 Kaibab Land and Resource Management Plan (as 
amended) supports the interpretation at the group level. The group can be addressed at multiple 
scales (e.g. site, landscapes, etc.). 
 
17-8 The Center encourages the Forest Service to avoid creating forest openings larger than two (2) acres 
in the project. At a 2005 meeting with Forest Service biologists, Dr. Reynolds stated: “Do not create 
openings 4 acres in size unless there is an overriding management need, keep openings small.” [4] Please 
refer to comments above for reasons why mistletoe treatments may not justify openings larger than forest 
plan guidelines allow.  
Non-Significant Issue – The Proposed action would keep openings to less than 4 acres which is 
consistent with the direction in the 1988 Kaibab Land and Resource Management Plan (as 
amended). 
 
17-9 Smoke accumulation from prescribed burning may flush owls from nests, causing incidental take. 
Therefore, the Forest Service is required to complete formal consultation with the U.S. Fish and Wildlife 
Service (“FWS”) culminating in a biological opinion and incidental take statement to secure exemption of 
the proposed action from the Endangered Species Act’s (“ESA”) prohibition of take of listed species. 
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. Consultation with the USFWS will be conducted in accordance with the Endangered Species 
Act. 
 
17-10 Despite its admission of ongoing monitoring deficiencies, potential exceedance of incidental take, 
and non-compliance with the mandatory terms and conditions of the 2005 biological opinion, the Forest 
Service continues to approve site-specific projects that may affect Mexican spotted owl. The Forest 
Service is violating the mandatory terms and conditions set forth in the 2005 biological opinion 
concerning the implementation of the Forest Plans in the Southwest Region, including mandatory 
monitoring requirements for the Mexican spotted owl, in violation of the ESA. 16 U.S.C. § 
1536(b)(4)(C)(iv); 50 C.F.R. §§ 402.14(i)(1)(iv), and 402.14(i)(3). Due to these monitoring failures, the 
Forest Service is also failing to insure that it has not exceeded the incidental take allowances for these 
species. Therefore, the agency should withhold approval of actions that may affect Mexican spotted owl 
pending reconsultation to insure that the proposed action will not irretrievably commit owls or their 
habitat.  
Non-Significant Issue – This issue is outside the scope of the project. Consultation with the USFWS 
will be conducted in accordance with the Endangered Species Act. 
 



17-11 The FS must disclose cumulative effects within the project area including timber sales, crown fires, 
past changes in forest structure, invasive plant populations, overall fire management goals for the project 
area, and the location of the project area in relation to important wildlife habitat.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS. 
 
17-12 If active grazing allotments overlap the planning area then we would be very concerned about 
potentially significant cumulative effects to soil, plant communities, fire regimes and wildlife forage that 
may result from active range management in combination with proposed treatments.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS. 
 
17-13 Treatments similar to the proposed action have left forest restoration sites overrun with cheatgrass 
(Bromus tectorum) (McGlone et al. 2009).  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS and will be resolved by implementation of the “Design Features, Best Management Practices, 
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated 
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests 
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004). 
 
18-1 If fuels reduction is the main objective, a more strategic design and placement of evidence-based 
restoration treatments could more effectively protect values at risk, thereby reducing the need to treat the 
entire project area.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
18-2 The Department does not think cable logging can be accomplished in an ecologically sound manner. 
We do not support the harvest of old growth trees if that is necessary for cable logging.  
Significant Issue – This issue suggests an alternative with no cable logging systems. 
 
18-3 The Department does not like the linear fuels control line arrangement as proposed.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS.  
 
18-4 The Department requests the FS to include a thorough description for old growth throughout the 
planning document. We recommend expanding the definition to include the essential structural features of 
old growth.  
Non-Significant Issue – An analysis of old growth will be in the EIS and old growth will be 
described as it relates to the definition in the 1988 Kaibab Land and Resource Management Plan 
(as amended). 
 
18-5 Be careful and strategic in the treatments of the relatively rare habitat types of Gambel oak and 
aspen.  
Non-Significant Issue – The treatment of Gambel oak and aspen are addressed in the project 
proposal. 
 
18-6 Ladder fuels should not be eliminated across large areas of the landscape as they are an important 
component of structural heterogeneity which is important to wildlife.  
Non-Significant Issue – The proposed action does not include the elimination of all ladder fuels. 
 



18-7 We encourage the FS to manage toward habitat diversity that includes greater variability in 
forest/meadow patch size, vertical heterogeneity, tree density, basal area and successional stage with an 
emphasis on old growth retention.  
Non-Significant Issue – The proposed action does manage for diversity including through tree 
groups with dispersed openings and uneven-aged management. 
 
18-8 We ask the FS to consider a wider range of BA within the desired conditions as 10-50 BA will not 
support many closed canopy animal species.  
Significant Issue – This issue suggests an alternative with no Forest Plan amendments. 
 
18-9 We ask that the FS place more emphasis on ensuring a mosaic of all successional stages, now and in 
the future, throughout a landscape comprised of all known habitat types. Please refer to our draft “Desired 
Ponderosa Pine Forest Conditions for Wildlife in the Southwest”.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
18-10 There is little information on the historic reference condition of mixed conifer. The Department 
recommends a smaller scale experimental approach to treatment in mixed conifer.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
18-11 The Department is concerned about the similarity between wet and dry mixed conifer frequent fire 
DFC’s. We don’t want the FS to convert dry mixed conifer into PIPO when it’s actually an important and 
distinct Potential Natural Vegetation Type.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. The proposed action does not include the conversion of cover types. 
 
18-12 The dry mixed conifer type needs to be defined and mapped.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
18-13 If the FS is going to continue with the dry mixed conifer concept, the Department recommends 
addressing the importance of retaining transitional, ecotonal habitats between ponderosa pine and mixed 
conifer for wildlife.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
19-1 While the Sierra Club supports making wood derived from thinning treatments available to residents 
for personal use, we do not support large scale commercial extraction of timber from our National 
Forests. Please consider altering the Specific Need statement from “To provide forest products, such as 
firewood, for people living in Williams and the surrounding area, in order to meet their needs for forest 
and wood products, while protecting these resources for future generations” to “…in order to meet their 
personal use needs…” Also add to the “need for” list, Preventing erosion and soil loss that could further 
impair watersheds, Protecting rare, threatened and endangered species, and Protecting and enhancing 
wildlife habitat.  
Non-Significant Issue – The purpose and need for action is appropriately scaled for the project 
based on management direction contained within the Forest Plan (which allows commercial timber 
harvest). The suggested needs are things that are also guided by management direction in the 
Forest Plan and Forest Service Handbooks and Manuals. 
 



19-2 We encourage the Forest Service to focus this project on restoration of natural processes, such as 
fire, and restoring forest resiliency to help address the impacts of climate change and the historic impacts 
of fire suppression, logging, and livestock grazing.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
19-3 The Sierra Club supports the use of fire to restore ecosystems, and finds this alternative preferable to 
mechanical treatments on steep slopes where mechanical treatment could lead to erosional problems and 
dangerous conditions. Helicopter treatments on 3,468 acres is not defensible and is an unnecessary 
expense for the KNF, a safety hazard, and a significant disturbance to wildlife and nearby residents. 
Significant Issue – This issue suggests a burn only alternative and an alternative that does not 
utilize helicopter logging. 
 
19-4 The Arizona Bugbane botanical area boundary should be respected. Treatments should protect the 
boundary, but mechanical treatment should not occur within the area because machines move across the 
ground too quickly for operators to observe details of vegetation composition. Skid trails in this area 
could also invite non-native invasive species.  
Significant Issue – Mitigation measures have been developed to prevent and control the spread of 
non-native invasive species within the project area. This issue suggests an alternative that does not 
include mechanical treatments (except for hand-felling techniques) in the AZ bugbane botanical 
area. 
 
19-5 The Strategic Fuels treatments should be considered in the context of restoring natural fire to the 
forest. Rather than creating artificial linear swaths, the Forest Service should focus on utilizing the natural 
features of the land, including the vegetative features for fuel breaks. This means using the using the 
existing heterogeneity and creating additional vertical breaks where necessary. This should be minimized 
in order to reintroduce natural fires. (Allen et al. 2002, Weatherspoon and Skinner 1996). The wide, 
relatively straight clearings running perpendicular to slopes proposed can cause soil loss and habitat 
fragmentation and if the goal is to continue fire exclusion, then the treatments will be counterproductive. 
Significant Issue – Implementation of Soil and Watershed Best Management Practices (BMPs) 
would reduce the likelihood of erosion problems from construction of strategic fuels treatments. 
 
19-6 The Forest Service should consider implementing fuel reduction first in areas where limited resource 
investment may be able to create more fire resilient stand conditions. This may include sites with little 
encroachment of small trees and open stands dominated by large conifers or hardwoods. Targeting initial 
work in these areas will maximize the area to be treated with available funds and personnel, and thereby 
provide the greatest opportunity to quickly reduce fuels and restore ecosystem function at larger spatial 
scales.  
Non-Significant Issue – The proposed action includes strategic fuel treatments which will be 
implemented prior to any prescribed burning. Implementation of the project would begin in 2012 
and would occur as funding and/or favorable conditions allow.  
 
19-7 Larger, fire resistant trees should be left uncut. 
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
19-8 We agree with comments submitted by the Center for Biological Diversity and ask that the Forest 
Service develop and evaluate an alternative that would meet the purpose and need for action while 
conserving any presettlement and large trees outside of a well-defined wildland-urban interface - 
approximately ¼ mile from established community infrastructure.  



Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
19-9 If there is riparian vegetation, wetland emergent vegetation, wetland or aquatic habitats in the 
treatment area, thinning activities should leave a buffer zone around these places that is sufficient to 
anchor soils and capture ash that may flow downhill after prescribed or naturally-occurring fires. This will 
protect water quality. Mechanical equipment should not be allowed to pass through these fragile, 
important habitats.  
Non-Significant Issue – There are no riparian areas or wetland vegetation in the project area and 
implementation of the project will follow Forest Plan guidance and BMPs. 
 
19-10 White fir germinates well in bare mineral soils, so burning will contribute to a new generation of 
white fir saplings. Frequent fire will be required to regularly re-treat and suppress white fir.  
Non-Significant Issue – Maintenance burning is included in the proposed action. 
 
19-11 Seeding the understory after treatments may help to inhibit non-native invasive species, and to 
shade white pine seeds, to prevent germination.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS and will be resolved by implementation of the “Design Features, Best Management Practices, 
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated 
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests 
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004). 
 
19-12 Keeping livestock grazing out of areas where white pine is undesirable might also be helpful, since 
a dense, healthy understory will suppress woody species germination.  
Non-Significant Issue – The management of livestock grazing is outside the scope of this project. 
 
19-13 Mechanical treatment near the base of the mountain only, and treatment exclusively with fire 
higher up on the mountain, is desirable.  
Significant Issue – This issue suggests an alternative with limited mechanical treatments or a burn 
only alternative. 
 
19-14 Presettlement and any and all old growth trees should not be cut. Large trees should not be cut to 
make room for regeneration. Conservation of large trees in fuel treatments is critical to restoration of fire-
adapted forest ecosystems (Brown et al. 2004, DellaSala et al. 2004).  
Significant Issue - A mitigation measure has been developed to retain pre-settlement and old 
growth trees where possible.  Some pre-settlement and old growth trees may be incidentally taken 
to allow harvesting activities to occur. 
 
19-15 Some shrubs should be left in the understory to provide forage, cover, and nesting sites for wildlife. 
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS. 
 
19-16 Some pockets of very high density forest should be left intact.  
Non-Significant Issue – This issue will be resolved through routine analysis of alternatives in the 
EIS.  
 
19-17 Understory seeding with a native seed mix should follow treatment, to suppress non-native invasive 
species, many of which increase fire risk on the landscape.  



Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS and will be resolved by implementation of the “Design Features, Best Management Practices, 
and Mitigation Measures” identified in the “Final Environmental Impact Statement for Integrated 
Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and Prescott National Forests 
within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004). 
 
19-18 Impacts of livestock grazing should be considered as well. Livestock grazing contributes to the 
long term and degradation of grasslands contributes to the encroachment of noxious and invasive weeds 
as well as woody vegetation.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS. 
 
19-19 Spread of noxious weeds is a reasonably foreseeable and potentially significant forest-wide 
cumulative impact of the proposed action.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS and will be resolved by implementation of the “Design Features, Best 
Management Practices, and Mitigation Measures” identified in the “Final Environmental Impact 
Statement for Integrated Treatment of Noxious or Invasive Weeds on the Coconino, Kaibab, and 
Prescott National Forests within Coconino, Gila, Mojave, and Yavapai Counties, Arizona” (2004). 
 
19-20 Insects, diseases, and mistletoe are naturally part of the system (p.17). Once needles fall from dead 
trees, active crown fire risk in those stands may be reduced (Fleming et al. 2002, Romme et al. 2006, 
Jenkins et al. 2007). It is unclear what treatments are being proposed to deal with insects, disease, and 
mistletoe. Since snags and witches’ brooms provide important habitat values, and mistletoe provides a 
drought-resistant food source for wildlife, the best treatment of these areas may be to burn them but not 
mechanical treatment.  
Significant Issue - A mitigation measure has been developed to retain some dwarf mistletoe as a 
natural component in stands. This issue also suggests a burn only alternative. 
 
19-21 Because of concerns about failure to monitor and inadequate monitoring and the potential for this 
project to result in an exceedance of incidental take relative to this species, we ask that the Forest Service 
refrain from actions that would affect the owls until the Forest Service has consulted with the U.S. Fish 
and Wildlife Service to ensure that this project would not result in significant harm to the owls and their 
habitat and exceedance of incidental take.  
Non-Significant Issue – This issue is outside the scope of the project. Consultation with the USFWS 
will be conducted in accordance with the Endangered Species Act. 
 
19-22 The Sierra Club cannot support a one-time deviation from Forest Plan guidelines for Mexican 
spotted owls at this time. Please be explicit about the activities the KNF is seeking to undertake in these 
areas, how they deviate from current guidelines, why they are necessary, and how much habitat would be 
affected by the amendment.  
Significant Issue – This issue suggests an alternative that does not amend the Forest Plan to deviate 
from Mexican Spotted Owl guidelines. 
 
19-23 The Scoping Document is not specific about what deviations from these guidelines are needed, but 
the Sierra Club asks that the Forest Service consider the study by Beier and others (2008) that detected a 
negative correlation of goshawk breeding productivity with territories that were treated by logging 
consistent with the MNRG (Reynolds et al. 1992) and the amended forest plans and that populations of 
the northern goshawk are in decline across the forest. Please be explicit about the activities the KNF is 
seeking to undertake in these areas, how they deviate from current guidelines, why they are necessary, 
and how much habitat would be affected by the amendment.  



Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives in the 
EIS. 
 
20-1 ADOT is concerned with the potential impacts with the existing forest road (947?) that parallels the 
Interstate 40 ROW with respect to potential higher year round use and any improvements, such as 
widening, increased drainage discharge to ADOT existing drainage structures, right-of-way fencing and 
smoke impacts to I-40.  
Non-Significant Issue – This issue will be resolved through routine analysis of the alternatives and 
cumulative effects in the EIS. 
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Ms. Martie Schramm 
Williams Ranger District 
742 S. Clover Road 
Williams, Arizona 86046 

J\rizonu ~tute ~emrle 

April 29, 2011 

RE: Bill Williams Mountain Restoration Project 

Dear Ms. Schramm: 

I am In receipt of your letter dated April 26 regarding the Bill Williams Restoration 
Project. I heartily support this project and any efforts the Forest Service can do 
to improve the health of our forests. 

Sincerely, 

Ste~f2 
State Senator - District 1 

SP/an 
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THE 

Martie Schramm, District Ranger 
Kaibab National Forest, Williams Ranger District 
742 South Clover Road 
Williams, Ari7.ona 86046-9122 

Re: Bill Williams Mountain Restoration Projcet 

Dear Supervisor Williams, 

May 5, 2011 

LeRoy N. Shlngoltewa 

"'"'"""" 
Herman G. Honantc 

VIC&CtwRMAH 

This letter J in response to your correspondence doled April26, 2011, regarding Kaibab National 
Fo""'1. prop08ing tbe 15,200 acre Bill Williams Mountain Restoration Project. The Hopi Tribe claims 
cultural affiliation to prehistoric cultural groups in Kaibab National Fol'eSt. The Hopi Cultural 
Preservation Office supports the identification and avoidance ofprehisto•·ic archaeological sites and .we 
consider the prehistoric archaeological sites of our ancestors to be "footprints" and Traditio.nal Cultural 
Properties. Bill WU.liams Mountain is a Traditional Cultural Property of the Hopi Tribe. The therefore, we 
appreciate Kaibab National Forest's continuing solicitation of our input and your efforts to address our 
COnCCJnS. 

The Hopi Cultural Preservation Office routinely consults with Kaibab Forest Managers and 
Archaeologists during regular scheduled meetin~ on the Fo•·ests' Scbedule of Proposed Actions. 
Therefore, we look forward to continuing consultations wilh tbe District and Forest on the development 
and implementation of cultural resources survey and Traditional Cultural Properties and ethnographic 
studies pinos for this project. 

lfybu have any questions or need additional infoi'Ulation, please contact Teny Morgart at the 
Hopi Cultural Preservation Office at 928-734-3619 or .llllm&:!@ll2J1i.nsn.us. Thank you for your 
consideration. 

xc: Forest Supervisor, Mike Lyndon, Kaibab National Forest 
Arizona Stato Historic Preservation Office 

P.O.BOX123 
~ 

KYKOTSMOVI, AZ 86039 (928) 134-300~ 
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SWjec:t Bil Wiliams Mountain Resto<alion ProjeCt 

Please find rny comments in tbe attached PDF 
file. 

-Jim Benham 

rm 
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10May2011 

Dear Forest SeNic.e., 

My name Is James Benham. I have an lnte~st In the Benham Ranch south of Williams. I 
wholeheartedly support your objectives to reduce the risk of severe wildfire, promote forest heakh and 
to Improve wildlife habitat on Bill Williams Mountain. I must also say that I have not had time to read 
the project proposal, so some of what I write about below may be covered elsewhere. 

First, as you know there are lots of dead trees, both standing and fallen that should be removed. 
I suppose some must be left for animal habit. But simply removing most of this fuel should greatly 
reduce the fire danger. Besides the Mountain will look better I I had the trees thinned on my property 
in 2007to help prevent crown fires and for healthier trees that remain. I assume the results on the 
Mountain will be similarly productive. 

Some years ago (probably late 2005) there was a prescribed burn on Forest Service land north 
and west of my property. Since then I have noticed Increased runoff and Initially very dirty water 
containing lots of partially burned pine needles, among other things, flowing through my property. Am I 
correct In concluding that after a prescribed burn, more water runs off the land and therefore less soaks 
into the ground and is not available for the remaining t rees and vegetation? 

If you do a prescribed burn on the Mountain, will you be prepared for all the debris that will 
eventually flow down, Including dirt and rocks? In other words, are you concerned about erosion and 
will you take steps to preventlt7 C..n the water treatment plant In Williams remove the debris and 
burned smell in the runoff7 

l There are many spots on the mountain that support unique plants. One that I know about is 
!> .) past the one mile marker on the Benham Trail. There Is a stretch of several hundred feet of ferns. We 

have nicknamed it Femdell I would hope this area would not be subject to • prescribed bum. 

Lastly, have you considered what will happen to the water quality of my well as a resuk of the 
proposed project? Many years ago some action caused the sediment load to increase g~atly. Maybe It 
was when mining companies were looking for claims In the area. Anyway, It tloaed my water flker 
within a day or two. I assume any disturbance on the land above my well is likely to cause add~ional dirt 
in my well water, but it would be nice to minimize lt. 

Thanks for considering my concerns. We all Gertalnly enjoy a green and healthy Mountain and 
want to keep it that way. lam looklns forward to see ina the results of your proposed project. Sincerely. 

-James Benham 



Bill Williams Mountain Restoration Project 

Public Meeting Question and Answer Notes1 

May 11, 2011 

Q. On map 5, will the Bix ler Saddle road be removed? 

• Road will not be removed. However, it wi ll be closed to motorized travel. 
• Because the road will closed a part of the proposed action is to relocate the trai lhead. 
• Road will be used during implementation. When implementation is complete it wil l be a 

non-motorized trail. 

l-H Q. Any studies showing changes in chemistry of water supply? 

• Not sure, but we wi ll cheek with our soil scientist. 
• A Jot of research has been done following the Shultz tire that we will likely use to draw 

comparisons. 

J.!-2-- Q. Twin fire concerns - Can we do this project safely? 

• Learned a lot from review. 
• We have implemented those lessons. 
• We are breaking burning into blocks. 

L[_. 3 Q. ls ponderosa pine valuable enough to do helicopter logging? 

• Log cost analysis- under current market conditions it would be a deficit. We would have 
to get funding to pay for operations. 

Q. Do mechanical thinning for firs t treatment then burn? - to hclp.risk of fire getting out. 

Q. Thinking in the short-term - campfire ban at base of peaks - consider ban on campfires 
around base of mountain. 

Q. Any response/feelers on products coming out of this? 

· If-~ Q. Any chance of free usc wood? (Identify areas?) 

~ ;1 Q. Carefully attend to mixed con ifer areas and wi ldlife areas. 

lo[ .... ~ Q. Concern about bow much fuel is out there -looking for ways to help get the project done 
sooner rather than later. 

1 The answers from Forest Service personnel were not captured In their entirety or at all because per Paul 
Hancock,_ South Zone NEPA Coordinator, it was more Important to capture the question/comment from the public. 
We will consider the questions/comments as we complete the analysis for the project. 

Public Meeting Notes Page 1 of2 

Bill Willia ms Mounta in Restoration Project 

t/ ,q Q. Any effort to leave pre-settlement trees? O ld growth trees? 

l.{.-Jo Q. Money for logging - What about FEMA? 

L.j,-{1 Q. How easy will it be to sell the timber? 

t.j,[ -z. Q. Aspen restoration? 

Q. Guessing I 0 - 12 years for implementation? 

Q. Funding through Homeland Security? 

Q. How many acres went up in Flagstaff last year? 

L[-H Q. Fuels arc gelling worse up there. I have been biking up there for the past 32 years and am 
thankful the Forest Service is working on this project. 

L/-11( Q. Zone l - loggable now? Money would be positive? Plans to start process now or have to wait 
for whole thing to be approved? 

• City Project 

LHf' Q. Diameter cap limits? 

L{ - 1 ~ Q. How are we going to keep the a.~h fi'Om coming down into the tanks (Benham area) from 
burning on the mountain when we burn? 

Lj __.\1 Q. Map #2- Erosion problems on fire lines st1'aight down slopes or ridge lines? 

~ .-13 Q. Would we be removing riparian vegetation or wetland vegetation? 

4--\ ~ Q. Map #5 - Maintenance level I roads will not be open to public. 64-- 29 miles? 

• Map legends need to be corrected to show consistent measures (i.e. existing vs. open). 

Public Meeting Notes Page 2of2 
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Williams Ranger District 
Bill Williams Mountain Restoration Project 

Public Comment Form 

Please complete the information below and write·in your comments or concerns with the project. 
You may submit your comment form at any Kaibab N.r. office 0 1· by mall (this form Is pre-addressed 
on the back; postage js reql.limd). All comments must be submitted by May 23,2011. 

Please Note: All comments and the names and addresses of those submitting them are added to the 
public record. 

Comments (attach additional sheets if necessary): 

<;;:;_,· . 
. I 

Signed~: _ A \ 1. · Date S \ I \ \ \ I 

Please fold on dotted lines and seal with TAPE (no staples please). 

Kaibab National Forest 
Williams Ranger District 

ATTN: Bill Williams Mountain 
Restoration Project 
742 S. Clover Road 
Williams AZ, 86046 

Post<~gc 
Required 



Wi lliams Ranger District . 
Bill Will iams Mountain Resto1•ation Project 

Public Comment Form 

Please complete the information below and write-in your comments or concerns with the project. 
You may submit your comment form at any Kaibab N.F. office or by mail (this form is pre-addre.~sed 
on the back; postage Is required). All comments must be submitted by May 23,2011. 

Please Note: All comments and the names and addresses of those submitting them arc added to the 
public record. 

Comments (attach additional sheets if necessary): 

1 ,I f9ropa:;;e, C0w'b-(J;il b ® ((WtMn.tJ.zt:) 

!' r. froj e:e L' a C(,d.,, 
7 

azt 0st-- 14 nt1 I 

~:;:::o~ Zt."·t'" 
l!rA 108 (!. •?Of Rpafl) a~ 5hJ Ul;;d<lk)l 

Signed OateS-//-// 



; . 

Williams Ranger District · 
Bill WiUiams Mountain Restoration Project 

Public Comment Form 

Please complete the Information below and write-in your comments or concerns with the project. 
You may submit your COlliJl!ent form at any Kaibab N.P. office or by mail (this form is pre-addressed 
on the back;. posta~:e is regyjred). All com.ments must be submitted by May 23, 2 011. 

Please Note: All comments and the names and addresses of those submitting them are added to the 
public record. . 

Comments (attach additional sheets if necessary): 

Signed, ______ ____ __ _ Oat•----:---



Williams Ranger District 
Bill Williams Mountain Restoration Project 

Public Comment Form 

Please complete the information below and write-in your comments or concems with the project. 
You may submit you r comment form at any Kaibab N.F. offlce or by mall (this form Is pre-addressed 
on the back; postaee is required). All comments must be submitted by May 23, 2011. 

Please Note: All comments and the names and addresses ofthose submitting them are added to the 
public record. 

Signed ~-"/_.A.."::>~-;:......~///.-~---- Date 

~ ._ 

Please fold on dotted lines and seal with TAPE (no staples please). 

Kaibab National Forest 
Williams Ranger District 

ATTN: Bill Williams Mountain 
Restora tion Project 
742 S. Clover Road 
Williams AZ, 86046 

Postage 
Required 
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Williams Ranger District 
Bill Williams Mountain Restol'alion Project 

Public Comment Form 

Please complete the information below and write-in your comments or concerns with the project. 
You may submit your comment form at any Kalbab N.l'. office or by mail (this form is pre-addressed 
on the back; llO!jta~e is reguired]. All comments must be submitted by May 23,2011. 

Please Note: All comments and the names and addresses of those submitting them are added to the 
public record. 

f·P· 8 .. x;l~ 
w.i/, ........ 1 ,4'7.. fbot({, 

Signed 

ll!;;l!!JI.!;UI!/1!; ~ 

~ '
1 
/;''/ MAY 12 2011 ~ 

7~/,1/.J~- l:!lB"===Elal· _.....~.$j~~+.j.:...~....'l-

Please fold on dotted lines and seal with TAPE (no staples please). 

Kaibab National Forest 
Williams Ranger District 

ATTN: Bill Williams Mountain 
Restoration Project 
742 S. Clover Road 
Williams AZ, 86046 

Postage 
Required 



Public Comment /Contact Form 
Kaibab National Forest 

DATE: tLy 12. 'ZDII 
TITLE OF DOCUMENT: S./1 L-ft./1. • .,. f'l&k n=h.: .., l<.ed,,..,L~ Pr-:j cr.f 

NAME: }(, (j k;, I;' I,< 
ADDRESS:, ____________________ _ 

PHONE:·--------------------------
E·MAIL: _ ________ ____________ ___ 

COMMENTS: A ,epcu ~ .. :LJ w d:"b ,)Q~O f)._/ k<"> "'-+ n , 
ll; '"' .. ~ :~ 

II~ I ____ ...!..!H..!Zj"PfL!<:.z..~ ---'VY'!a::.Ui /JAJ.:..:J ' ..J...{ .s...< ~H1-f-''-.Lj .!.....< ___.!..f'~hs,..~ --.!l.n LJe '-~e.2r;.J'!J,.l!JY/L._~o.J.ufl-C.c..o..o ...!...t.ul..!; 0 1) 

(>c..ri :L,J ,._, /,, 1okrc<-+, 81lS)_Awkr f''-~''-cJ '~" ~ .fJ,J Cq•ll 

PHONE CALL L OFFICE VISIT __ LOCATION:. ________ _ 

RECORDED BY (NAME AND TITLE): {},, ., I H .. ce..q,k, VPPA, Plr,00 ,c 
SIGNATURE OF PERSON COMMENTING: .VJ /._ft- va:,, mil;) 
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Willianis Ranger District 
Bill William;!; Mountain Resto•·ation Project 

Public Comment Form 

Please complete the information below and write· in your comments or concerns with the project. 
You may submit your comment form at any Kaibab N.F. office or by mail (this form is pre·addressed 
on the back; postaee is required). All comments must be submitted by May 23, 2011. 

Please Note: All comments and the names and addresses of those submitting them are added to the 
public record. 

f.<;:> . 8ox .)3 
w·, 1/lA....,~ A<z.. 81>olfb 

Comments (attach additional sheets if necessary): 

ecl\p.......c-. Jk fp Su V lld: I~ +f-..."'5 
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! .. ~ll' f • . 
,,1).\1 V"" 

oate___:5.~,f-f_,t l+~...:.ll/.__ 

I, 

Please fold on dotted lines and seal with TAPE (no staples please). 

Kaibab National Forest 
Willfams Ranger District 

ATTN: Bill Williams Mountain 
Restoration Project 
742 S. Clover Road 
Williams AZ, 86046 

-------, 

Posto~ge 

Required 



@- --
Wi ll iams Ra nger District 
nill Williams Mountain Restoration Project 

Public Comment Form 

Please complete the information below aud write-In your comments or concerns with the pi"Oject. 
You may submit you•· comment form at any Kaibab N.F. office or by mail (this form is pre-addressed 
on the back;~- All comments must be submitted by May 23, 2011. 

Please Note: All comments and the names and addresses of those submitting them are added to the 
public record. 
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From: 
To: 
SubjO(t 
Date.: 

qmnents·5Q11!11wwrdtm·bfbab.wlkrm.Ok fed !'5 

Seeping~ the em Wlkns Mountain Restoration Pn:ljett 
OS/22{JIJI1 O-i:S9PM 

May 22,2011 

Dear Mr. Mutz, 

I thank you for giving me the opportunity to submit scoping comments for the proposed Bill 
Williams Mountain Restoration project. 

Your proposed project concerns me. 

Road Construction 
The April 21, 2011 Federal Register indicates that road might be constructed for this project. 

For decades the forest service has stressed to the public that temporary roads are ecosystem 
benign because they will be obmerated after use. 

Please consider the following information: 

Unless temporary roads are constructed on flat ground they have the potential to create more 
sediment per mile during precipitation events than system roads. I have seen this myself 
during monitoring trips to the field. This is because: 

1) The earth must be handled twice .... when constructing the temporary road and 
when obliterating the road. 
2} Temporary roads are "designed" by a logger on a cat with no knowledge of 
hydrology and the logger is under pressure to work quickly. 
3} Most temporary roads are out-sloped, thus, the water on the road drains off the 
road at random places. 
4} Temporary roads have no surfacing to slow the water velocity. High water velocity 
picks up more sediment particles. 
5} Temporary roads have no ditch. D~ches adjacent to system roads control the water 
until the road designer calls for an appropriate outlet culvert location. 

The science is clear. Sediment-laden water leaves the temp road at random locations . .. 
often in the streams. 

Please read "Temporary Roads are Like Low Fat Ice Cream• by George Wuerthner , 3-17-
09. The link to this article is at: 
http·/lwww newwest netltopjc/artjclel!emporacy roads are like low tat ice cream!C564/L564/ 

Please do not construct any roads (temp or system) for this sale. Of course there will be trees 

that cannot be harvested. This isn't as tragic as allowing harm to occur on public land so a 
corporation might increase profits. 

Please seriously consider the following impacts to natural resources caused by road 
construction. If after analysis, it becomes apparent that any of the following impacts might 
occur (even with mitigation) I ask you to not construct roads. 

• Roads decrease both the abundance and the richness of the macro-invertebrate soil 
fauna. 

Roads allow more human-caused fires to be ign~ed because they provide easier 
access. 

Roads compact soil which does not allow the water to seep into the road surface. This 
generates overla'nd flow, and much of this flow often enters the stream channel system 
which increases peak flows. 

Forest roads involve slope-cuts and ditching that may intersect the water table and 
interrupt natural subsurface water movement. 

Roads alter animal behavior by causing changes in home ranges, movement, 
reproductive suocess, escape response, and physiological state. 

Roads change the microclimates by altering temperature and moisture regimes. Will 
such microclimate change be detrimental to the natural resources In the project area? 

Roads change the availability of cover and increase edge effect which adversely affects 
several small wildlife species. 

Roads bring together species that might otherwise not interact, potentially Increasing 
rates of predation, competition and nest parasitism. 

Roads provide Increased opportunities for exploitation by humans, such as: 
o poaching, overhunting, overfishing, and passive harassment of animals, 
o illegal collection for the pet trade, 
o increased trapping pressures, and 
o increased likelihood that snags and logs will be removed for fuel wood which is 

important habitat for some wildlife species. 

Animals avoid forest roads which leads to underutilization of habitats that are otherwise 
high quality. Are there any wildlife species in the project are that could be effected? 

Roads increase stream sedimentation and turbidity. Does the project area contain fish
bearing streams? 



Road~ lead to slope failures, mass wasting and gully erosion. 

Road culverts act as barriers to movement for fish and other aqua lie organisms, 
disrupting migration and reducing population viability. How many stream crossings will 
there be? 

Roads are a source of chemical pollutants that enter streams via runoff, such as salt, 
fuel and lead. This is poison to fish and any mammal (111duding humans) that might 
drink water down-stream. 

• Roads are a majJn,contnbutor to wildlife habitat fragmentation because they divide 
large landscapes into smaller patches and convert interior habitat into edge habHat. 

• Roads become vectors for the dispersal of noxious weeds which harm wildlife when 
lhey ea~the weeds. 

Roads lead to increased Isolation of populations of species which cause adverse wildlife 
genetic effects; i.e. Inbreeding depression (depressed fertility and fecundity, Increased 
natal mortality) and decreased genetic diversity from genelic drift and bottlenecks. 

Irs very important to me that the proposed roads don't negatively affect wildlife in any way. 
Wildlife is my passion. I appreciate your efforts to reduce all impacts from road construction. 

Timber Harvest 
The April 21, 2011 Federal Register indicates that commercial timber harvest will occur. 

Please consider each of the likely effects that are directly caused by timber harvest activities. 
If the Responsible Official plans to accept some of this resource harm please list the ham In 
the NEPA document and tell the public why the timber sale is important enough to accept 
such harm. 

{ t.( -) Science shows I hat timber harvest causes resource damage to occur. I have listed some 
below. 

• Log landings and skid trails provide a source for sediment that might enter streams 
when it rains. 

• Tlmber harvest removes dead and dying trees. When left on-site these trees 
decompose and create organic material in the soil. How will this organic material be 
replaced? 

• Areas with the timber harvested are more susceptible to the outbreak of pests and 
regulate insect activity in surrounding homogenized forests (Schowalter and Means, 
1989; Franklin, Perry, Schowalter, Harmon, McKee and Spies, 1989). Will this be true 
In this project area? 

Congress has found that tourists and forest visitors avoid areas where limber harvest 

1~-4 

has occurred. Statistics show that the economic stability of small communities near the 
forest is harmed. Congressional testimony shows that tourist dollars far exceed the 
revenue created by timber harvest activities. Will this be the case here? 

• Adversely affects hydrologic processes by reducing canopy interception and 
evapotranspiration. 

Decreases the hydraulic conductiVity and increases bulk density in forest soils after 
harvesl 

Increases water temperature by ahering available sunlight, conductivity by changing the 
amount of organic matter that collects in vernal ponds, or pH if the logging process 
deposits foreign residues to the area. It also damages aquatic habitats through siltation 
and reduction in stream complexity. 

Removes organic material that harbor a myriad of organisms, from bacteria and 
actinomycetes to higher fungi. 

Removes mature and maturing trees which conserve essential elements, whereas the 
area containing new very young planted trees following logging are susceptible to 
erosion and essential element loss. 

Removes tree parts that would have created and maintained diversity In forest 
communities. 

• Removal of dead and dying trees eliminates habitat required by bird species that feed 
on in¥!cts that attack living trees, with the result that outbreaks of pests may Increase 
in size or frequency (Torgersen et al. 1990). 

Tlmber harvest collapses some of the subsurface pipes, increasing local pore water 
pressure and the chance of landslides (Sidle, 1 986). 

Tlmber harvest diminishes recreational opportunities and harms visual quality. 

Herbicides 
11 nox:ious weed treatment is planned I ask you not to use herbicides containing glyphosate. 

The research of hundreds of independent, unbiased Ph.D. scientists not affiliated wi1h the US 
Forest Service or Monsanto Inc. reveals that even casual contact with glyphosate-containing 
herbicides causes the following maladies in birds, fish, and mammals (including human 
visitors to the forest). 

In the NEPA document please list the following effects of glyphosate-contalnlng herbicide 
exposure. If the Responsible Official has recent science data showing the adverse health 



effects are not true please include it in the NEPA document. 

If no such data can be found please use other means to deal with noxious weeds and harmful 
nonnative vegetation. 

birth defects 
• non-Hodgkin's lymphoma 

mitochondrial damage 
• cell asphyxia 
• miscarriages 
• attention deficit disorder 
• endocrine disruption 
• DNAdamage 
• skin tumors 
• thyroid damage 

hairy cell leukemia 
• Parkinson disease 
• premature births 

decrease in the sperm count 
• harm to the immune system in fish 
• death of liver cells 
• severe reproductive system disruptions 
• chromosomal damage 

Thank you for your attention and time. I look forward to reading the draft NEPA document 
that responds to my concerns. 

Sincerely, 

Dick Artley 
415 NE znd Street 
Grangeville, Idaho 83530 
dart_55@q com 
(208)-983-0181 



Williams Rancer Oistrict 
Bill Williams Mountain Restoration Project 

Public Comment Form 

Please complete the lnfonnation below and write-In your comments 
You may submit your comment fonn at any Kaibab N.F. office or by rna 
on lhe bact(; postaicls required). All comments must be submitted by 

Please Note: All comments and lhe names and addresses of those submitting t 
public record. \ 
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Background 

Impacts of Wildfire on \Yater Quality 

Water quaDty may be diredly effected os a result o/ cl\onged water belance, replacement o/ tM forest ltttr by an asf1/charcoal 
layer, and """"need wosholf o/ matoflols Into stteoms. Woshoff carries solids (cl\orcool, soU particles and clay) and dissolved 
maten.ls (nutrients, dissolVed organic matter) Into strums ond resavolrs. The extent to whkh woshoff occurs In dlff.,..nt 
atchments depends on their hydrcloglcal characterlstks, and on the sequences of rainfalls that oe<ur af\er the fire. ~uently, 
transfer o/ conclusions from one catcllmenl to another Is difficult, even though the same principles apply. 

WashOff from burnt fO<ests cont•lns mineral clay particles that result In turbidity (cloudiness) as well as aSh and a host of otl'ler 
constituents thot olter the chemistry of water. These both Independently affect water quaOty and also Interact with oquatlc biota In 
complex waY' that can have hfllhly variable effects on stream l'lealth. The slgniAcant cl\onges to be expected In water quality ""' 
described below. 

The Impacts of wlldAre on water quality In streams can be of shorter duration and quite different than In mnjor water-supply 
reservoirs. If aquatic habitat In streams fs changed as a result of nre (e.g. by massrve sedlment deposits), then stream water c~n 
also be affected In the long term. Here we outline some Important Impacts of Are on the quality or water In Impoundments and 
olher sources ror water supply. Aquatic habitat and environmental flows are considered separately. 

The lnfluonca of Flro l ntonslty on Ra&trvolr Water QuAlity 

Low·lnten~lty nres which do not tx1rn the crown of ll\e forest lead to I eM fall shortly after the nre. The first post .. nre r"lns leach 
organic 1naterlal out or these fallen ltH1ve:s and deliver relatively large concentrations of dissolved organic matter (DOC) to the 
storage. tn ad dillon, large tlmounts of leaf Utter may be delivered. In the stream, much of this organic matter Is readily degraded 
microbially~ wllh the concomitant con.sumpuon ot oxygen. The resultant anoxia leads to elevated manganese conceotrlltlons, 
formation of reduced sulphur compounds with assodated taste and odour problems, and water discolourlttlon (so coiled •btock 
wate,...). All these factors require additional treatment measures. The high DOC Increases the chlorine demand In the Wlltcr and, It 
chlorine Is U$4<1 as tile diSinfoctant, mucll higher concentrlllons or trlhalomcthani!S (THM) In the water, With consequent hcolth 
risk. n Is also posslble that tho water wiO contain relatively high concentrations of nitrate. 

High Intensity nrcs whith burn most or tho above--ground organJc matter, or where fires occur on pasture land, lead toe different 
suite of water qutJIIty consequences. Most of the organic matter IS removed In the nre through volauusauon. Mud'l ot the lno'1)l'lnlc 
nulllents originally contained within the leaves or grass are leached out In the Rrst POst· Ore rainfalls, and poss Into the soil. 
Washolf of ash ond Ant son partldu delivers higher conc:entraUons of phosphorus (but low concentradons or nitrogen) to tho 
receM09 w•ters. As a consequence, there will be a higher risk of blue--green algal blooms it the water enters the surface llyt':r ot a 
water storage reservoir. In tgriQIItunlaros, or where tM degree of land disturbance i$ high, there can be SOYere local erosion 
and debris transport Into streams exacerbltmg the problems noted above. 

k ey reference: 

Chessman 198§ 
• Cresswell, 1999 

Keywords: 

Are ~ucolly Asked Oucztioos 

nutrlt":nt 

water quality ~ Fr.e<~uWJIIY Asked Q\Jes~ VIew Bibliography 

Influence o f Town W;Her Source on Qu;allty 

Water supplies for towns lire commonly wlthdr~wn rrom weirs on streams with little If any sfgnlncant storDge, from sandbeds or 
aquifers adjacent to streams, or from reservoirs capable of holding a year or more•s water suppfy. These may or may not 
Incorporate nitration treatments b4'forc the water Is piped to users. The lmpac:t or nrc on water quollty for these town water 
supplies will therefore depencJ on the degree or water treatment that Is available, and the charact eristics ot water Impoundments. 

Quality of water from "Run or river" sow·ccs w111 suffer only In lhe short term, until the first flushes of contaminated streamnows 
pass by, althouoh these Impacts can be severe locally, pllrttcularly where the upstream disturbance Is consldcrHble, such as In 
agricultural arc.1s. Uttle can b~ done to Improve the quality or this water, except to remove large organic debris and lncrel'SO the 
dosage of dlslnfect&nt (chlorlnallon) to counter:.ct tho pl'6enee of higher levels o f turbk11ty and organic matter. water wlthdr&wn 
from sandbed or 04hcr "qolfers will probably surrcr an undetectable! Cledlne In water quality. 

~.rrs red directly by streams from bumt catcllmerots, such as the Ourrlnjuck res«volr Jn NSW or the Cortn and Bendo<a 
reservoirs In the ACT, may experteooe more severe water quality problems. Most >toroges deeper than about 10 metres are stab4y 
>trltllled. Consequef\dy, moderate Inflows ol water enter the woter column of the storage at a depth where their density Is tM 
same as the surrounding waters. Thus colder nows go to the bottom and womw nows wiN skate across tM surface. Flows whkh 
have a high DOC load whkh enter at Intermediate depths are essentl411y cut off ln>m supply of oxygen, so the resuhJng ano>da wftl 
be more pronounced than if the contaminated water enters at the surl•ce. For nutrient laden waters from high Intensity ftre sites, 
tile riSk o/ algal blooms Is dlmlnlsl'led If the water enters deep "'thin the storage. If R enters tM surllCO layer the algal bloom risk 
Is enhanced. Very large nows Will cause complete overtum of woter In tile res«vo1< and mixing or the "new" and •old" waters. 

The positiOn o/ the layer o/ conll!mlnated woter within a storage Should be established, ond, If It Is possible, the positiOn of the 
water ofltake changed to avoid taking the lower quallty water Into the dl1nklng system. Storage managers need to be alert to the 
possibility of selchlng within the storage leading to OScillation of tho depth of the contaminated layer at the otltake. ThiS leads to 
nuduatlons In qua.ly or the water being wlltldrawn, ond makes smooth operation of treatment plants more dll!lrult. 
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lOt:W Jllhllo<JW)J:\Y 

Observations In Sydney wa ter-s u pply catchments after Ores 10 02·20 07 

Post-Are phosphorus concentr&tlons (TP) were 7 Umes lhat of pre-nru loads In the: Ulllc River c.1tchmcnt, while post-Ore 
nitrogen concentrations (TN) were only 1.6 times pre-nrc concentrl!tlon maximums. These elevated nutrient levels have 
returned to near pre-fire levels after Ave years. 
Post-nre total suspended solids (TSS) were up to 43 tim~ tllilt ol pre-tire concentrations durhiO major discharge events, but 
negligible at low nows. 

• Post-nre sedimentation rates wete one to two orders of magnitude obove pre- Ore levels and are now relumlng toward 
cqunlbrlum ~s vegetation coverts re-establlshed. rt Is also noted that the e:xtr.me severity of the wlldnte In Ultte Rtvet 
catchment lncreo.ed the proportion or surface erosion source rrom IO'Mo pre·nre to 84% post·llre sediments. Tills surface 
eroskm material also contaJned higher proportion of nutrients, as expected. 

• The s.ignlrleance of post-fire wat·er QUilllty degradallon was reduced owrng to below average r~;lnrans In the years following the 
2001 wlklftre event. 

See also ~und section ·e!lects of Are on SOI~~OSIQ!I· 
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Watershed Management Council 

on Hlllslope Erosion. What We Know 

Forest Fire Effects on Hlllslopc Erosion: What We Know 

tntroducttan 

Increased lwamM:SS ot the roht ol Are ., hctlthv CCOIY'ttms hiS focused l ttcnUon on SOtM ot the- dl'ects ot tns, ..tid~ Pf'U(Iibtd, on witcrmed 

condltkm and hulth. Prtctc*atton ~ eft« lorbt n~ "'•Y (.fUM Nth Mdlme..- Inputs, d~lon ot aquatk: habitAt a•ld ®wnStrtlm fk)oclng, Jfl 
whk.h m.fly be part ot tl'le l\3turll «OSVSttm rtsponsa. f-lowcvcr, If tM tires an more ~ due to past~ suppreSSion JCtMUts. thtn the nre tl'fe-cr; 
m11y bf: Qt"tac~t th.ll\ MW!'oll. Fjre Md erosiOfl &re both m t\01 processes that have been lmPMtecl by rorest ft'l.ltlaOtmtnt actl\ltliH ~h as nre 
suppresSIOn, IOOOfno, 1nd toR bUII~no durtno the l.st «ntury. Manaoen~nt acuvtues miY contribute co ltw:~c:d s.trean,nows and tncreilsed Mdtrntnt 

cvppkl to streaMs and fi'Vftt, AddUonal Mdlnww'lt .,a.ces str j!,ams and ~ It o higher rts:~ for ~rJd.atloo. Scdlrncnl ldversety •ftech spawNno and 
rcMng Sfte!l for anadro«~ous and rettdont nth apec.1es, moblllzot tn·1treem sediment, ond destrOys aqul)tk habit-Alt. Therefore, vanous mana~nt end 
mlt lg.11tton stratql~ •re allen deviled to reduce the lhttlt of lncrtucd $C'!dlmtnt. 11ft paper rcvlews the effects or nre on hill slope erosion and toe 
assoctated rtsks on watershed heelth. 

Fire Is a noturallt\d lmport•nt part or the dlll.utblncc rt01mc tor fOtestOd tefft"Sttlal and aquatic systems. cspodally In the wcstem Us.\ (A,Oee l99J). 

tiOWeV<:r, much uncettelnty ~ In quontJfVIno nra C!'rt~ on ctoSY'&tem cofnC)Onms such as watershed condition and I'IQII.h. 

Wlldrltet 

Wldtlt"es. wtllth burn boeh smal and 1..-ge Wid MUS. • re often usodated With 1~ 5\rikc$ tf'Otl\ ~orm:s duttnO the dry Stnont 1nd hum.en• 
CIUSed logr'IIUon (Agee 1990). Fire M\'tftly fl • QUI!It.uw t«m used to~ tht etrec:t ot nre on ~em c;omponetU (WMstad et M. Jtto) and ts 
oftt:nUStd todetcribe ~dfectS Of\ 101 (~ 1991) . Ry., lnd Ho5te (l98J) usedOround d\elr (t:u'ntorgonl( motttr) d/JSStllO QIAnl.1ty tin!: sev«ty, 
Are dfecu on C!lrOIIOn •c: rdMed to mt dfects d 0founc1 CO¥« destrovecl by r.-e. Ground cover usutUy con5IStS o1 Ollr, ~and dtbrts on \1\e ground 
........ ~ ...... _ .. __ (lt. 4UOI)-- ... --be-lo0\'01and --,-... ....... The amountot--.-----..... --... --.................... _.... .. aiBul. The cft'«ts olfn on the ~ ftoot a.n ,..,., from rtmOYtno Just IN: ltb::l' to~~ o1 the: forest lb)rlf'd ll:era:lon o1 tne ~ 
soi,._(W<Isc.tol.19l'9~The-OIIIIt_,_._,.,......,......,,.,...-.....,...,,..).lllt-..,..c-..ono:ttlle-ol 

woody ~ ~ fotelt 11oot ~ dutlnO nro. When UM: IOI'Oit lkJor If shlllow or fDCIIiseure: CltlfRnt KIOw, ftres consume more d tt1e ror.t _ _,_.,._lo __ ... (_c.tal.l991~ 
__ ..... .,. .. __ tll.a c< ... _.__( __ S__,I990),onaus.d--olrunotr,--

- ..... ln .............. (l-ltol. 1189). ondoool--.g(..._,ord<tal.l991~W----""'Y-N-.olll>t 
lorelt ftoor'll conllUmld (~1M Wlldrop 1994, Soco ct & 1994. Welts et aL 1979). II the Ot9ilf* &lyerS ate CICiftiUmed Met~ 101ft 

exposed, 101 ~ tnd w«• •cw• ClpKitle.,., redUclrd (~ 1996). Such itnpki::S may la$t. weetcs ot ~. deperdngl on the ~'itt's _ ............ _,..__..., .... ,..., .. _......,__,(_1990~--- ..... - .. .-.. _ 
by the forHt unopy Md rtO.Ieet ~MIOn bf the toret ~non. 

PrHOibe:d flres 

The use ot Qrt$01btef ftre 1\H lnCtOMd tentold O'ttr" the tMt d«adt, ., lind ~are trt1np to retc:we Are supprHSed 16nctsc.pe:s. f« eumpao, 
logglftg rtSiduc tl often ~ 1~ ttMbtr I'll~. eutnno I$ used flone fnd In c0f1'lblnation wfth other treatments to dtspoce ot Dash. ~uce the 

risk Olln5ettJ 1tld "'- l'leloiiN,, !)(~ sctel~ •nd supptt:SS plaint: compcutton ror both natural and artftfd.).l regff'loef"atton. The ef'ec.t ot Pf"Cllbtd 

tw..MWno on w tOI"tit 110or Yllr1ts ottady, deP~M~no on tn 11twr'llY • nd duraUon, forut noor consufl'I9Uon. and soil heating. 

Surfi<t erosiOn 1$ the mo~mont ollodMdu..\1 1011 ~rUclts by • fo-«. ttthtt' by unlfOf'm rcnlO\Ial 01 mat trf.al frOm tM soil SUt'fllU (sheet eroSion) or by 

t:Oneentrlted rtmovlll or mMe,&l ln the d0wn51opa dfrcc:tlon (rl• ~}Of' gravity Inducted (dry ra'fCI) or by mass movement u landf,lldes .,_, debf'lt 

flows (Foster 1982). lnhcfent ~n t~.rOlrdt tie denned as tho site propcrtl~ that lnlluence etoslon. They lnd ude the ease wiUl which U1e lncJivlduai iOII 

partlde~ ~te det~hed (lOti er~bttlty} , "opo O!bdknt ancl ltngth. FOttC!S roqulrCid to lnttlate and su~aln the movem~nl or soli pnrtkles can be rrom many 

sourct-S, such as rMndfOf) lmJN~d. (F•MC:f 1nd Van Hoveren 1971), ovcr1and nov1 (Hceuwflg 1971), g ra\lfty, wind, and ani~ od.IWy. Protectton Ill 

provided by d matctt~ on or tbovC lht toll CutTace, Suth M vegetat.ton, surface lltt~. dUff, and rocks that reduce lM imp.1ct o/the applied fe«:eS 

(Hegalwt~al. 1986; Mclllhb tr.cJSwiMOn 1990), 

r 
SOilS ate Ct1IIGII to the ~ d hYdrOiogk.ll ~ Wkhln • waotenhcd, tce1rnc-nt and W41ter ~ to wll«~tt ~ of\en • function ol fR 
....... yandlho_ol_ ........ ,,._._ ..... _.,._.. .. ~ .... - ....... .,._ ....... 

~ r11 ~ ttowc¥er .. when a~ e¥ei"'C. tolowS tlk9f, h!Qito$t'#t!l'ky ,.,.._ ~ etn bt ~ lncrusod rvtdf, Pt* ftOw!.. .,.. _ _,.to __ ...... , .... ....,._...,,_,.....( ...... l997). 

rrtocon-....lhff.,...,_..,_...... ... .....,....,_, ... __ ., __ ,._w ___ (o.Bonot< 

11.1998~0.0..olsolh"om-pnxllc•-!ilgniii<Orot--IS. SOII_Inlo_llk ... ond ___ _ 

.................... ~ ... ~----.,,_..,_.,., ...................... ""'"""""'·-· 
Water Rf9ellency 

rwo types d wxer n:pe1enty are common In fOR"St ~s; the ftriC otc:I.W"' when the 101:1 .nc1 or91ftk mater\111 are: ~dry, ltld lhe S«<nd 

occurs whm ttw '50ih are heated ttut to 11te::s (FigUre 1). CombuSUOn oiiUtf.ce fiHIS tnd \he foreM noor v.potlla hydrophobic: Of9¥1k Ml1>5t..cts whf(h 

n'IIIY MO'IIeclownward ~ ~ .t ((IOierundeftytnoSCIIt...,.,.. (~ 1911; OtelftOte. ... 1991), W•tcr t~ttncy In Uw!Jnh:nll delft 

contr11:MJte: to redUced ll'llllb'atiOn ot waterlnt.O tht 'SOilltlellnc~.IIScd erown (RotlkNI.Id 19?6). 

Oto.ano a nd Kntmt'M!:S ( L966) end Rohl(hat.WI a nd Hungerford (In Pf'MS) found that wJter repeleency wos dependent on the heoUog tempetah res.. At 

l)'pkilll wtldnre sou proNe tempcriltutes (~ U'lon soo F, 260 C) and when the 11011 Wll'f dry, Willtt repc:l~ncy occurs At Wllow depU'~ (less thM 1 f.nd1, 
25 mm). WiO\ wet sOils. I.e. coodltkiM tl\at tommonly occur dwlng PfOSO!bctd tire In dte $prlng Alld fait, Willer repellency was less pronounced and onty 

occurred aner tong heatlng times which, \onder neld condllWt.ns, woukl typ4uly onty oa.ur durfflQ •tnelkiC!tiRO l'lre1. 1'1letrtorc, water repellency l rtff 

Pf'!satbtd nre would pt'Obabl'f ~minimal (A.obl<hfud and Hun~ford In PI"Hi ). 

Jnnttratlon 1nd e rodlbnlty 

w e have used raiiQII ~uons and cor.untr•ttd now tOt Ll'le pa51 ckcadt to~ lniiiWtlcW\, lntm'll lnd till orodltllllty and etrects d vartous 
surface concltions. ~ ¥e rour hydrological swfoxe conclltiOn$ wNdl«t hnportlnt to ChltKteftlg hii*'Pf WOIIOn potenu.iln forest errllronments. 

These are Uf'lburned/~t>ed ifeas, low s~y bun\ filetS, high teYMty burn MNIInd Skid trilb. 011 othc::r f'I6Qtlly d!Slufbed .-cas (Aobkhaud ct *'· 
1993). 

To obQin Wlknelon ..tlntcrrll ctOdltlay esbi'Mles# llm\UI.ed f#JW,. II~ to 11 tU (1 ml) t** CAQwe 1). Rtinflil lntcnsitltS ~ ~e 4 ., hr 

·I ( tOO nwn tw--J) for three JO.rnitM.Q I!II'C!tlts. l'med bottled~ ..,. c:olecUICIIll the bell ol the plots. T1W ~ ... weJghed Md ~for tlow 

------·--,_,. .......................... _ .. lUff __ _._ ... _ . ,.,. 
~ ooluntdlnllltration r¥e:SVIIY 1n:m L4 to l.J VIICMt:tW'~t (JS CO 80 mmtw--1), .... hlghRWWtty rMa..., (tOM O..Sto2.41nehes lw•l (10to 
60mm,..I).I_..O.S ___ ...,.oll<n ___ •_low_,__,__,(,_ln .... ). 
r x ; 

Rgunt 1: JUinlal s1muto1tor used to (llbYin rntlltaUon ....s lntertl ~ ..,_on tht ~ ,llnNr'lde HoiUoMI fOrest 

M.-v hos_,mras.nd"*''._.,ed ___ (_...Sif_, 19'l9o)(,....3~ M..-OO-olthe-

med'1lrllmeol~ erosion. V¥11NS flow rates Wl!!r'e USl!dlfOtn 1.1 to 12 fll,.._..l (7 to4$ I fNn-1) tor 12.n*'WIU'I timid~ R,..:ksUHd 
to cokc.t Nndf. 'TheSe l't':SUits ~used to Q~cu~Me sedmcnl c~ and rtl ~. Scdl~ c:onc~ v.., ti"otn 0.008 to 0.8., ~1 

(0.1 to 100 9 1-l) whiCh also vary accorGfAg to sudace concMion tnCI 5IOpe 

Spathtl Varfablllty 

Are sev«lty IS: onen vlt1able, maldng erosiOn Pl)tentlll from burnt hilhlclpellliO vMW~tH (Robichaud 1996). SpiU• I v.VI.tblltl.'f I$ <~n Important 

c~rKteftstiG or bUrned hllslopes.. Geost.etlsc:bl methods mil'( be u~ tu d•.o-fbe the~ vMiaiUty •nd topovr;~pNc effect$ ( RobiCMUd 111d Ml!let In 



Pf=).llle~O(·-- ...... _ .... _____ mod<ls .. ._.-.........,...,...O(--

tow-.- .... -....c---·99nr<>r.-,lora100m--·---y'bum---· 
low-..-ttfbum~...-."'"~bum.-...-....,-._,.bum.........,.....,. .. ....,.so....,..,.,_ __ .,.,. __ .,.,. __ O(Iho_...__.......,_ ......... ___ "* .. O(lhe--

O(lhe_ .... __ bum_l.....,... ........ """"_.. .. .....,.... ............ __ ... _ ... _._.., 
t.iiM ooncJitlotw. 1't1e arr~ d ~burn CIWidtt.ans iJbcwe ft IOw-sewrtty tun oondtiDn on a,..... tJ common. As a ftre buml. tnt 
beat~ Qn ~Chi UWW potbonl ola ,....._ llld c.ww • to tun mote~~ 

WilttrYleht 

T .... _ _.~ ...... lho-U.S.v ... ~~ ... - ....... -.-...-..~--.The-0( 
tnt.aswtd wM:et 'flt'd lnCrNHS tttc tlrst "/fM alter,.,... 'TN$ I'NORtl.ldt wn QtY ~ wit~*~ a ICQtion w bet.'Metn klcadans c1eptnc11no on nre MNttlty* 

1"'-.-.,y. -OI>hy. -· onoP<-UOIICI llloW9«0Uon..._, (De8100ttal. 1.998). Increases In-..--WprimMiyduo 
to-Ol-covtr,wtlh~,..""""IIOnSittlhetr--Olevo_(.,..,_«al.l976). W...,..._ 
loll 1nd covtr kla wtlt c.IUM ftood pub to .,.,...... t~tff. rtsc to twghet le'lt'IS. and entrain slgnificantJy grutet ~ 01 bf<lload and~ 

Hdfments. !Jeotated ltltMnttows de<h H bOth WCIOdy and hef~ vCijle(adon rev~ dorfng I l't(OI.Itry pMod ranQing trom a ftw years to -... 
lnctNSC'S In w~ter yteld front wllc&cl ontJ prcwJbed fttts ate 1'1!9hly variable. The nrst·yeM lnat-.Jsc tn walef' yield artel" a pret(ftibe<.l t:Mwn fn 1 Te••• 

graSSland wu 1,150 l)fr~ or the unburned cont.I'OI w~tershed (Wrtght et -'· 1982}. ln Artzona dla!paml bum~ by wldl'l.-e, the tint 'fC1II wattt" yldd 
tncl'e.se exceeded 1,400 pe-n:ent mainly M to wGtet r~let'C soils.. 

The cotr«U or ckllKbtnct on storm PtJI!Jtows ti'O hi~lly va111bfe aN cornc>~ex. Wlldlkes generally Increase peaknows. For ec.amplt1 the Tltlemook burn In 

19331n Oregon lncrtlftd tnt tot11 IMUII Row or two Wlltctlheds by 9 pe:ruot aod Increased the .annW~I J)elkflow by 45 ~nt (Andet":SOn et &1. 19?6). 
A 310 ac (121 ha) Wlkltlr'e M AtllOI"'IIt'Krt:a!ied ~~tummN" ~41ki'Owl bV 500 to t,SOO percent, but h:ld no e"ect on winter peaktlows (AAcJetM)(I etal. 1976). 

S~ltnent Ylold 

Flre•rtllled ltdfmtnl yle:lcJs Vlf'Y, CJcpct~lng on Rrt rrCQucncv, climate, veott&Uon, and veoroorphlc factors such., topooral)hy, Ot0109Y, and sctl" 
(Swanson 1981). In some re~ns CMll" 60 PtrCI!tlt olthe totalland!lc.&pe ste~mel"'t production over the aong..term fS nre·rc:&atecf. Much olthat sediment 
tOS'I can occur the nrsc veer titer • wlldnre (Aofe 1993, Oe&.ano d. el. 1998, Oc:8ano et al. 1996, Roblch.at.'d and &own J999b). Suspended Mdlmtnt 

conre.ntmtons In st~ can lnl:rftse due to the M<lltton ot i$h lnd slll·to--ctorv sited sol pattJc&es 1n Weemnow whkh c•n ldYetsely 1rrtct nstt ~nd 
other ~u•tK Qt91in!PM. 

Secllrnem yields one VMr 1ft• prd01bed bUtns W\d Wldtil't'l rM~g~t from vt:ry tow In 11M lttr'JJn .....,., the absence of m.ajOr ra.rnt .. evtots to exttcme In 

steep ttrt'Jin .rfectld b'f' hiOh lnt~ thUn6ef'StOM'tl (J.lQwe ")· &os1on on Nne(f .at"t•Uypiallly drec:llnes In subsequent yun: Mlhe tile lb~7es, but 
the tet..'f1Wf:l't ,._IYII'iel dlptfdngon l'afe le'Yel'tly SOl ttOMn•l'tt'rftrcsCfftYfif'W' (r'Oin l.ln!Jet0.4l0 2.6 l ac•l yr-1 (0.1 to 6 Mg ha•l yr-t) In l)l't'tCttbod 

burnS-9tofi!ICIT49lK•I yr-1 (lllOO'fW 110 Hg M-1 'J"r·l)lnWildnru(~lftCI Hoaor 1915; Noble.nd ~ 1971; ~ Md 

wJ~c~rop 1994; 1t0bie:hll.ldlnd Brown s999b). For~, Ride* (ltM)obserw!df!II'OtiOnotO.l coo.&tiiC*l (0.3 to 1.? Mgt.t)rtom RWI"JJlkoe 
.....-es tNt c:ovcnd WNitllftOing htn 375 104,)10 tc:(100 to t,??O M) tn tr'IC ~GIIsc:ades mountains. 11ne yeatS ~lheieh, &1r9t 
~ C"'t'fttS OCICWrld tram..,., ~ not fn:IM cnowme~t. Jtobkhaud and BI'Ol,... ( 1999b) I'CpCIItrd lint yew eroston rates .ntr • ..,...,. ttOm 
9 lOll t K·1 (ll to 49 Hg M•l) -.a.411ng by on. to c.wo onMrs ot ~ trr the second,_,. aid to no RdltMnt bV cne fOI.II'th 1n.., ~ 

fottR All"'d If\ MSt.etnOrf9on. ftoMon '* teCiucUOn ., .. diM to~ ot twlt:ur.ll ~ Rnit Yf2'T~ seuon ~ tcwbs and or
.a:ounttd for 21 paant ollhe tOiilf orounc1 OO'M' wher'els fit~!~ the S«DD''d 9'owti'IO se.ason, tCICJI VCJUOd UN« was. 82 pe~Ut~t. 

Ot86no ec: II. ( 1996) ck~f.d that ~ 1 Wlldtite In ~ pine, sedll'ntfC yieldS rrom • low 5oe'Yef1ty ftre recown!d to notm.., ~ lfttr 
~ ~WS. but moderJte end te\ltrdy butned ~tO<* 1 and 14 y~.a.rs. 1'6ped1Vel'y. Ht«ty al tJres lnernse sediment yield, bul wl~ In 
steeptt!f'r•ln Qnlduclf thtortltHlii'I'IOufU. Hobletnd lundHn (19?1) rtpOftt(J an ~annual sed!~ ptoductlon rate oll.S t IC•I (S.? "10 h•·l) 
from a 900 « (36S hJ) bum on steep 11Wt" btutdtnds In the South FOtk ot the: Salmon FUver, ldaho. ThiS rate wn ii)C)I'OlCim.Mety cevt.n nrng gtUter 
than hiiiS~Qpe stdlrnent '(lei(Jj from llml&ar, mburned 11nd5 lA thlf vldl'lll;y. 

Potts et • 1. ( 1985) lndkettd thll wlfdRrd lncrt~ed w•tcr yletd and sedlmentauon. Po:st·bUm $edlmtnllncreases were severe MIV on sues Wltl\ bOth 

lt«p SIOI)d and IJrl)e nm. Thoy found lnlldtnum •n~al Hdlment production ot l.9t ac·l (4.3 Mg "-"1), Ill'! lncreueof 28'1 percent OVC:t'AitUrll Vltlds. 
These esUtNitH wtte b•Md on ltroe•sca,. regtonel estimates on meto1morphiC Plt'tf'ot Mbtett.&l. 

Hlllstope fro11on Modonno 

The W~'I./Jf" E'rotlon Preellct1on l'rO.)e<t (WEPP) model cen be used to prtdlet hllts&ope erosloo from dlstutbed rOtcst erMronrnc:nts (CIIIot r:t at. 1gt9). n., 
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reNts .... ~e the rtsk o(.Wirlous etoston events OCICUI"'MM ltMIC'dllttiV litter. nre lncf In tM: rolowtng yeMS, when ~ hH CIU5ied trw: 
JMUII>be~....,..,..,_-...,._ .. _.,...,....,....,.,_.....,w_.. • .,.._ • ..,........,..norts. 
Su:mmary 

__ """""""' .... ----·-""" ___ ,oll<nlhe--fo<-.mg-tolhe .... dlhe--Theoft<ndenlclcd-..-IO<CIIre«_O( _________ __ 

II«Uli4lilttt NI:Jitlt fftd ~ qua&y. SlrQ: tnOSt ol our lind~ iCIMia n.-..1n0..-~ IOoldl to rtYttt and stream, any~ 
~ cbt lO the flrts ccdd lbty be detrimlnbll. 

Wf'Mon ~ hllsklpe erosion,~ .rtet r~tt:. we 5hodd rememtlct" tNt ttOSIOn ~IS not equal~. eroston• oNr oc:cur It • - ... - ............. ---~-~rlj>ldly .......... _.....-.... _. 
Uter•ture Cited 

AQet, JJITitS K. 1990. The hiStDtkal role of nre in P.xilk Hotthwe$t fort'$($. In: W.tls.told, John o.: RadoSe¥kh. SC;aven R.; Sandberg. O.vld V., tdS. Hit\.QI 

.,.. prdCJlbed r~rc in P~c tiOI'U'IWeSt forests. Corv.alls. OR: or.oon St~te Unt\1. l'ttM. chlpt_er 3. 

Agee, J.K. 1993. Are «o100Y Of PiKWiC' I"'QQ1hWest l«ests. W•sNnoton, OC: lsf.tnCI PrW, 493 p, 

AI'Kk!uon, H.W ., H. D. Hoover, and K.G. Rclnhert. 1476. rarests 11nd w.ltCY: etrects ol 'orfit l'l\&l\lgtmtnt on ttoods, scdlmtn~, •nd" wltel' supplv. 

Gen. Ted'l. Rep. PSW·18. lkrkC'.Ioy. CA: u.s. Depott~nent of Agrkulhro, Forest Strlkt, Paclnc ScMAI\Weit Fort:st 3nd R.4nQe Elq)Mmtnt StbUO"-

uaker, fit B., Jr. l990. Hydrologic and watet qu.Mity ettects ol fire. In• KrammeS-. ), $.,technical coordl!ll&tor. Effects ol firt" tnOMgemt:nt ol Souttwl6tcm 
notural rHOUKes: Proceedings; Tucson. AZ. G«.. T«.h. Rep. RH·l91. FL Collin.•, CO: U.S. OeSNWtf'YW'.nl ot Agrkulturl!, forest SrMcc, Rocky Mountain 

Forest 1ne1 R.&n9e experiment stauon. 293 p. 

Ot.~no. l..t<lntr<f F. 1961. Water repdl<lnl SOlis: 41 s totc·ol-the·ort, Gen. Tech. Rep. PSW 46 8~, CA: U.S. Department ot AQtiwlt\R, fortit 5ei"VIee, 

Padnc Southwest fOI"C$t ond Ranoe: experiment SC:auon. 21 o. 

Oe:e.no, L. F.lnd Ktarnmes, J. s. 1966. waterrepeltentSOitsMCI their ftti!IOft to Wltcrflrec.emperMuta~L Oullc:tfn ot the I.A.S.u •• XI(2):L4· 19. 

oeBaoo~ Lf., P.f. Flollott. •nd .. 1.0. Baker, Jr. 1996. Fn scwritydfcaJOI'I waterf'eiOUttd, pP, 77· 54. In: FIOIItott, ,,f., Lf. DtBano. M.8. Baker, Jr •• 

c.J. Gonhted, G. Sols:•Qin:o), c..a. Edmltlstff, o.c. NeMY, L.S. Allen, •nd A..ll '""""'(teet~. cOOtdiNtOtl) crrecu 01 Aft on Macftan flnwlnce 
E<:osystoms<A-...-Gen. Toch. R01>.RI+GTR 2119. rt.Cdi<>I:U.S._Ol_, --· --
and lbnge &.....,.... - 2n p. 

DrtB~no~ LF., O.G. Heart, and P.F. FfOiiocL 1998. fire'S a'r«tS Oft~ Hew 'f'ork; John Wltr a Sons.))) P 

act. W.J. R. & rOitl and P Jl. Robldwlud. 1999. ~ lftd modelnO sol erosion PfOCftMS 1n f«fttl. PrdeiUd at li'ICitrNCiONI f<lreStly ~ 

Coni..-.,~ UK. Up. 

r~. t. E.; v.,.. ~ 8. P. 191L Sol~byO'W\el'llndftowMdtllndrclpJ91HhonUwet n"'IUnttln,...._Gift. Tedl. ~ IHT·lOO.Cldgien. UT: 

U.S.-OlAgr~QAbn.--,_..,-- 14p. 

-.G.R.I'l82.-..... ..-P-es. Jn:-C. T.; -,tlP.;-D.L,edo...........,._O( __ St. _ ... ,..___0( __ ~_ .. 
twwy, A.f., M.f. ~ lnd R.T. Gnlha:m. 1989. firdolbti'KtiOnt fOV'C''*tglllt prodUQivlt'f In tN HortNtn Aod(y Hotftalns. ln: 0. 
~. ed. ~lire In thelntftrnOunblln regton: r~ttttprq,enUon tnd f'llltl ~-~ Wk w~scate ~: 

~18. 

~Otd. R.O., H.G.. tran1ngton, YI.H, Frand:Jef\6 IC.(. Ryan. and GJ. Hk!holf. &991 lnftuenc~ollh Oftf.cb)t'S tbltltrtd: Sh prodUctMty. ln: F.L 

,.tue'fWiwif'lder and A.E. Harwy, comp:s. ~ •nd prodUCtivity ot wtSCmlmontiM fOI'tit SOII.S:. Gen. Ttcft, Rep. IHT280. Ogden, UT: 
u .s. ~ or AGttc:1Jiture, Forest Servk.c, ln(ennount.iln lteuMCh Statton· 32\0. 

Hclf.lbb, o.vtd H. and S\v.anson. rredetldt J. 1990. Chapter 14 ftrew of fife on 1011 etOIIM tn: Httl.nl •nd pre:satbl!d nre In P.ctflc HorU'Mtit forests. 

WalStad. John o .• ed •• t't al. CorvalliS, OR: oregon State U~y PrdS, OP· t 59· 116. 

Neevwlo, IUCNitd o. 1971. SOil stabllty on Ngh•tt.vltiOn r••land In the lntermounUI" •to. Ret. P•Ptf IHT9 ... O(Jden, UT: u.s. Department of 

AqftcultUtC', Forest servtce, Intermountain R.e'SC':o)rth StMion. 10 p. 

fllegal'wln W~lttt r.; MOOtOI', Dtlbelt c. tg?s. EroS'<>n~l effects ot wlldnre Ml'l looolno In ld•hO. In: w;,ttt'IMd H&I'WIOtmel'lt SYfi'IPOSium: 197S AUgust. 

Looan, uT: AmMtan SOC:fcty or CMJ Enolneers lrrtgabOn and Dr,n,oe Olvts.zon: 423· 444. 

Hegoi'Win, walter F.: Seyedl»ght-lf, K\llhlet-n A.: f.loSko, TimothY l., fnd Ket<:heton, G3ty l. 19$6. ~WUC:tton pi\UQ .secRment budOd tot rorest roads 

on grani\lc slopes In Idaho. ln; Hadley, RICh~rd f'., ed. Drmtaoe 01stn sedlmtt~t de:livttv, proceedlngoc. AlbuQuerque, rtH: 1986. JAKS PVbiiC~Uon 159. 

WajlinQford, OXon, UK. pp. ll· 39. 



ftobk, fdward L; ~. lJO)'O. 1971. AniiiVIIS Of ~lYdOn utMntent ~dves for sedltrll!nt control. IR; Sympoi!Um on tofeM 1McS utet .tl'\d 

.stroom -: -~s; t9700<tob<r. eoov..,., OR• ~Stole u-: 86· 96. 

Potts, Donlld f'. 198S. W4t:tr potetltlbl Of totMt dUff and •t~ posSible rdoUonshlp to reoenlffiltlon socces.\ ln the notthem Rodr:y Motrttlnt:. c.n. J. for. 

Res. 15: .. , ... 168. 

Redtk, 1(.), t996. Soil erosion f01lowlng wildfires on the Okanogan No:tlontl rort:lit- lnltl.'JI monitoring r~uks. In: Jnttrn&ttonell!roslon Control Assoel6\i0n 

Symposium, febt\~ry 27- Marth 1, 1996, ~ue., WA, 7 p. 

Rll!llnl'llrdl., t.O., UC. &rown. w.c. FIScher, .Jnd R.T. Gr~m. 1991. Woody~~ Md dlM consumptiOn by ptHCTibtd nrt In northcfn ldeho mixed c:oolfcr 

toOQtno SIMI\. Aest.1rch Paper IHT .Wl. Ogden, U'f: u.s. Oel)lttmcnt ol AQtiC:Uit\n, fOn!Sl setYfOe.. lntt.'rmOW'Itain Aesean:h Stltton. 22 p. 

Rwle, ) .H, 1997. SJ'IMttrm tft'tcl$ d \"lldfltC on fiSha and tQUttk INCJ'Ofnomtrbratt'Sin the~ United $C;Kn.. H. Am. J. fbh, HaniQe. 

t6:W•65& 

ltet*hlud, '· R.. 1996.. Spe~Wr-vatted CI"'OIIIn polttlbr.tf ftotft t\W'Vt1C.ed NIIIOPeS lfter prc:scribed fin:: k'l U. Interior NorU'Mftt. Jlh.O. cllseR.uon 
--.10:_ .. _ 

-.,.lt.!ln&W<SS).-dleasonWIInllon,_.,..,,_,.ln...-.Rocty--d.....-...o. 

Robkhiud, '·A • .net R. 1!. BroWn. 19Ma. Hea5UtfnQ l"il tfos.IOn f;)tCfln e s.t.efC) forut ~ Pttsenlfd It t.l'le: 1999 AIMftoln ~Union 

$ping -Uno. Boston, ..... ~ p. 

Robkholud, P. A. aniJ R. f. Btown. 1999b. What hilr»tntd aR.- the s:moke ~red: onslte erosion rntes alter a wtldttre In Cestem Oteoon. Presented at 
lh11 Wltdl tnd H'fCII'GioO'f COnference:, 9oleman, MT. American waw Rttourtet Assoc. '119- 426. 

ROOichfud. P. ft. Mel s. M. NIJicr. Spatial Jntetpa~auon and slmWtton ot post-burn ctvrr thk'koes$ ~ncr prtserltled nrt. (In Pf'~1) lnternatkltlal JOlln'loll of 
W11~and Fire, 

Rot~~CNUC~. P.R. anctT. M. Monroe. 1997. Spetlllly vltltd et~ modtllno u~ WEPP ror r.mt>er hOirvesttd and burned hll~ Prewnted al l 997 

MnWII.ntt.:mWQNI Htee:lf'IQ:, PJper No. 97-5015. ASAE, st. JoHph. MI. 8 p, 

ttoblel'loeud, ,,R.Ind T.A. W*lrOP- 19M. AcompatWn ol ~t:rvttOII W .edlmtnt ytddstromatow-- .net ,.;gh-sewntytlte Pfit$WCion burns. Water 

--JO(l): V· 34. 

-..w, ,,lt.tnd 11. o.-[Ill....,.). w_,_....., .. lobcnlartbun*'9dtout"""""".__,.,.. __ .,. ...,....,. 
~~'·ll.C.H.t.uce:andR.E.Btown.I9!Jl.Vltlllt10n.,...,.~surf.oe(:r.ltddOn:slfttlmi:Jtr~llttttnthe~~ln 

tl'ltttNttonll wort.shop on QuandtattYe As.sMsmenl ol Soli tro11on, ProoledlnOt.. ttotcow, Ru$$ia. 211- 241. 

Soto, 8.; O..Unt4, R.; Benito, !.; Pl!rel R.; Ofaz•Fie!tros, F. 1994. Runotf lnd erosion from burnt SOlis In l'l()ll'thWCSt Spoil\. In: Stla, H.; Rut;llo, ), L, ed$.. 

SOli et'OIIon and cftOradaiJon 3s a con~enc-c ol forest nres: Proceodlngs; BarCA!tona $pain: 91- 98. 

SWAi' IOf'· Fl.l. 198 1. Fl~ and geomorphic. processes. Pp. " 10· 420. In: Mooney, 11. et al. (eds.) Proceedings or trw: conre:rtnee on ftrt Regimes lind 
fc:ot'fl«:m Propeftk!o:t, Gen. Tech. Rep. wo-26. WashlnotOn, DC: US ~\nw:tK 01' AgriCulture, FOfest S«vlet. 

Waf:stH, JOf'ln 0,; ~. st~ R.; ~. 01'111:1 V. 1990b. GlotAry. J.n~ WatstJc~. John D.; R.i40Sevltt\, Steven R.; Sln<lbttO, Chid V., edS. 

H.a.r .. and ptii(J'tb«t Ace In Pad'lc NotU'IweSC fOttsts. ~ailS.. Ott: Ort'QOn SQte Ut'liYttSity PrCS$. i~ 3. 

Welt,~G.;c:...- IOOII>tlf.;O.I>ono, L.......t r.;..-CIIIfof1lf.;-

- L;- f. c.rtylo; f-- C., ond DuM. ...... H. ClltrudMon .............. .._ ,_ ""·Gen. Toch. toep. WC>-7. 
W-OC:U.S._d_, __ 34p. 

W,.,.., H.A.~ F.K. Chui'CNit, and W,C. StevtnS. 198Z. SOI$011 ltld f\lltOff on Steedtd 'IS. non~~,....,..~~. Joun\1111 0( 

Range -lS:38~· 385 

• EYUivlnO AUihJ11t4 Ttl'o'•lfdf•c tnthc Watel'$hed: A roll cYA.-11 

to UW'o lQOOS 

Ull 

1 
I 

waterWor1d 
l~r.tted f'fl'lironmelll:i!l moc:k:MI} ~ltC &fut'(l'll.-d by t:f'A 

IUvct r~torMIOA projeClS get f\Jndlng from C&lifiJif~ An ~nwrt W.tll:f' 

wellarwl Cfot:lilf'INillon sy:~ttm to tmpn:~ve etl"'o-teoc:y, liCCUrlk v If' l••l"f'llno U~AC:.l ~ul.11~ 

Nftef'l(jlntnt Nms to cl~ Ck:of'l Wvtr:::r Act lo4phol~ 

O.~Vft' toXIOl\' f1ata rdcaseG b'r ti'A 

W·ll¢1~ r~Aor~IQn bills move kim.vtJ •t Sol:n-"'c 

Pew Chmate Center News 
,., ec-r.~or ~~ (;rtbng il Scrwi .. tnHgr·OrMI.e ld 

<10th~ d EMU\ DIY 

US Geological SutVey 
><;.000- ..S O>unt.ng 
1nttnarConiJnl.~liNdet'SHPRGie'" u.ndfi'•II!Ote ~ IJndf'r KMitltl.tl <;p.oc:eraKyAnnol.lrw.cd b't t.he flla.cll:ll"-

1tt.hnkii.Mnounc~. F~ J~ci~W~•.,, roM~ r~:.ew 

"lecMic.aa~: U£C.iS .net Spot I~ C()I'I)Orft1M/vtl'tt'JlH"'te !'We AQr~mcrt. 

U!'tGS a Nli)Gol" fort.l." JC.1010 AAG c..onrtn .. -n&;.e 

Water.org 
l\l.ll"oll UioiiiiUUnltywd 

CA~ ()lc·no Mtl:Oh I OttW:r/otfrtr: ~Ill 

tom""'-"'ftV ••tr ocuna poq 

W.r« flowS rnr:w rtcd'r l¢i KlnAnS 

Dr~ • deep tube well 

USGS Water and Ice 
t ....... S I mate eltt-e ~~In tN Gul" 01 Hr .-;'co 

t..l.ctwt lWt rlu'CJtoteAftOora Sttes 

I !'~Chon. SOuth K01 t;a 

Water ConsetVation 
sc• t¢'/'eli tY..il\0 in parts ot f•Kl~ Qrcelln; c;,..~nhou~ I')Mi""i foldy tOit'-, Shld'( fJnds 

r cl!rhlnv SWII'" l)OC)ut ecology 

Untied Kli'\Qitorn; 60 miles~~'""" clascd In drOuGht 

rm-Mendtv \)cJ rtsDrtS oltRt ~~ mdi.Jng 

~ .. noods .. and glab.ll Ntmlnq 

Onnking water news 
.,,. .... ~ prcQeCtS "'(AIIfoJf"-'& 04 st.M 

\VMH ~. ~~rru..rds$Cltl'r .,..,...,WM(\.'IiWI'O« ~ con1pt\1,10n 

Htw,..,.ef~pr&n"~ 

Wi!lf'f ut*y Jilll'f'$ c:.da '!Viill.- tor>seWI.JOr'l P<'Ctect 

liiU..._,IOif'ldl5>nfc,:dMI t,.OIIlldQ iJW.JI\k."!!lO ~ C..bOf\ 

Water Resources Research !rom AGU 
n.e fuiUtt or nydfo•oov: AI\ advlno SC"'-''re 101" • chllt\?-lllO wf•f1n 

In ll'tu ~ h> tmer~Olnd Cllel turbld•~r \VC:Ift. wfl)l'f'dN ac•lrt"', 11"ld nuln-r.llt11r.SJlO' t .n Ot:a• u, ~lt. luv:l 

rtabo.lllll .uc. ""'-'"'~of the c:fl('I..U uf ll111~ (.h.llty.: un Ufwf'd\,f\.N" '«"-Y9t 
Ntlv cuuplcd h~ •rwet..., 01 "yi'IIN"t*" ..,._\f-.~ -=-~&'tfi~Mnt.> 

AOe UtlftQ t~""""' • oq)fjniJS,.... fJoW"''WJ '"C'~tm-to vu·~ nttNrR J ...S lntJ;,n": ftSCt'-.1 [),)i'Jnt(( ~Y*"'·D.A.,..m Vl...>f'lnl; IIM.In. Ao11tnA 



'National Tree Day News 
P.eQb.ter yt'J4.K kind'/ Cl' pret"~hOOI ¥t1YIUQ$ to wtnl 

llvec tn*-l c'n ntfwt "'' .&v01110¢ $1te hOme's enf'\IU;)I flghbn<; oulput 

•Uie Is: 1kl1cc- W•U\ Tt<c:.· wmpd!C.Ion a:o now ~n• 

P•cnks .)(ld Oti\(lwiJVS1 

Sharo your 'llotles wkh us on our Nal!.Onal Tree D.ly t.»ctboo* P390: 



Mr. Mutz, 

V«rm Sanctw:'"M'trzOtw:s,RW·I«m C)St)ryMrsmy· Prrlz: ,..,.,.,. 
Htr!tw ......,.,.,.... s;py ,..,..... ·----.....,.aSO>c*'lleo.mort 05(llll011 03:1$ .... 

QWMfl tl·l$1 ·-kgq .. ,., "' u strendoos 
OW§$ Srml fl 11·]$1 IJI Wl!l!m WmC1qn f\'\mJrM'!Ir:$ d"*\C!If 

Attacned Is the U.S. Fish and 'Midlife Service, Southwest Region, comments on the "Bill 'MIIIams 
Mountain Restoration Project, 'Miiams Ranger District. Kaibab National Forest, Arizona". 

Please call or reply If you have any quesllons or concerns. 

Lelltla Edgerson 
Program Asst. 
Southwest Region 
Ecological Services 
505-248·6643 

United States Department of the Jnterior 

U.S. FlSH AND WILDLIFE SERVICE 
EcoiOflical Services 

In Reply Refer To: 
FWSIR2/ES-HCIECJ048365 

Tom Mu!Z, Team Leader 
Kaibab National Forest 
Williams Ranger District 
742 SouU> Clover Road 
Williams, Arizona 86046 

Dear Mr. Mulz: 

P.O. Box 1306, Room 6034 
Albuquerque, New Mexico 17103 

Mny23, 201 1 

~ 
~ 

Thank you for your April26, 2011,1etter regarding the Bill Williams Mounlain Restoration Project 
(Restoration Project) on the Williams Ranger District, Kaibab Nutionall'orcst, Arizona. The U.S. 
Fisb and Wildlife Service (f.WS) bas reviewed the April21 , 2011, Notice ofloteotlo Prepare an 
Environmentallmpact Statcmcnl (76 FR 22363) and a scoping packel, dated April 20 II. The 
comments provided below are intended lo provide technical assistance toward U1e development of the 
proposed action and draft Environmenlallmpacl Slatcment (OBIS). We offer comments based upon 
both tbe April 2011, soaping documenl and rcderal RcgiSicr Notice. 

The scoping document indicates commercial logging and prescribed fire will occur throughout the 
project area. In addition, the project description suggests the overall goal is fuels reduction, as 
opposed to forest restoration. We agree with the purpose and need for the Restoration Projeel, and 
we believe tbe restoration objective, coupled with protection for the city of Williams, Arizona, can be 
accomplished while retaining the structural integrity of Mexican spotted owl (MSO) habitat, as 
described in tbe MSO Recovery Plan. Given the project descriplion, we recommend a strategic 
treatment design be incorporated into the proposed action to retain and maintain structural integrity 
of forest habitat For example, key placement of fewer targeted tteatmenls along with a prescribed 
burning plan would be effective in achieving Restoration Project goals. This strategic treatment is 
likely to retain and maintain habitat for listed species, including the MSO, special status species, and 
other wildlife and plants. 

On January 19,2011, FWS biologists met with U.S. rorest Service (USFS) biologists to discuss 
aspect (south facing slopes), which should ftorther assist the usrs in identifying areas for thinning. 
Incorporation of previous treatments and recommendations in the overall plan should assist 
placement of thinning treatments. Therefore, we recommend the Reslorution Project consider 
treatments previously implemen1ed in the projeel area and its vicinity. We also recommend the 
Restoration Project include recommendations developed from the recent rorest Heallh Focus effort. 
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Tom Mutt, Team Leader 2 

The sooping document does nol mention if an MSO Proteeled Activity Center (PAC) occurs within 
the projeelarea. We recommend the DEIS disclose if a PAC exists within the project area and any 
effeeiS from the Resloralion Projccl to lhe PAC be considered and addressed. We encourage the 
Restoration Project to enhance 11nd protect MSO habitat within a PAC, as recommended in I he MSO 
Recovery Plan. 

1 
,.- The scoping document refers 10 a ponderosa pine cover type. A portion of the cover type pine-oak, is 

) 10 -) MSO habitat. We recommend you work with FWS to identil)r MSO pine-oak habitat to ensure 
treatments developed in this habitat will benefit the MSO and assist the USFS in restoration of the 

lh -(, area. Similarly, the MSO Recovery Plan refers to a mixed conifer cover type, but also refers lo 
Douglas-fir and white fir cover types. To assist the USFS in identil)ring MSO habitat and potential 
treatments, we recommend describing the project area in terms of mixed conifer cover type as 
defined in the MSO Recovery Plan. 

The ponderosa pine ond mixed conifer desired condition sections appear to confuse the discussion of 
MSO protected habitat with target/threshold habitat. These are diiTercnt categories ofMSO habitat 

/6-7 and each has their own management guidelines as described in the MSO Recovery Plan. We 
recommend including MSO protected and restricted habit.1t as a discussion in this section to avoid 

1 "-gconfusion. This section also confounds MSO guidelines and northern goshawk guidelines. Northern 
goshawk guidclillCS aro also presented as desired conditions for mixed conifer (particularly within 
MSO protected and target/threshold habitat) with no reference to guidelines described in the MSO 
Recovery Plan. We encourage the USFS to refer to the MSO Recovery Plan management 
recommendations (Volume VPart Ul; pp.82-96}, and primary constituent elements found in the final 
rule designating MSO critical habitat (August31, 2004; 69 FR 53232). 

{4-tt 

The specific stated desired conditions may not result in maintenance ofMSO habitat. For example, 
the stated desired condition includes open stands (approximately 10 to 50 trees per acre or I 0 to 50 
square feet of basal area per :~ere) with groups of ponderosa pine surrounded by 30 to 80 percent 
open intcrspaces with scanered individual trees. It is unclear wbere this condition type would be 
created, and if it is applied to restricted MSO habitat in the pine-oak cover type, it is not likely to 
provide MSO habitat. We recommend the USFS follow the management guidelines 
recommendations for each category of MSO habitat (PAC, protected steep slope, targellthreshold, 
and restricted) and critical hllbitat as described in the MSO Recovery Plan and the final rule 
designating critical hllbitaL 

In the sooping document, the section on desired conditions for ponderosa pine and mixed conifer 
cover types suggests the desired conditions are driven by management guidelines for the northern 
goshawk. llowcvcr, in areas where the guidelines conflict with MSO Recovery Plan 
recommendations in MSO habitat (pine-oak and mixed conifer), we encourage tbe MSO Recovery 
Plan recommendations take precedence. 

A desired condition for both ponderosa pine and mixed conifer cover types states large trees of a ll 
species will be developed throughout the cover type. The pine-oak and mixed conifer cover 
types likely contain many large trees, a key habitat component of MSO habitat and a primary 
constituent e lement ofMSO critical habitat. We recommend the proposed action be designed to 
maintain this key hnbilnt component and primary constituent element. 

Tom Mutt, Team Leader 

A desired condition for both ponderosa pine and mixed conifer cover types states fi.elloading will 
average 5 to 7 tons per acre in northern goshawk habitat in those cover typeS. We recommend the 
Restoration Project be designed to retain a sufficient amount of large lOll$ and other dead and down 
material compatible with MSO needs and primary constituent clements ofMSO critical habitat, 
while meeting forest restoration objectives. We also recommend the USFS ~fer to Browne~ al.. 
(2003) and Gtabam et al. (2004) regarding the amount of coarse woody debns needed to mamlam 
soil health in ponderosa and mixed conifer forests in northern Arizona. 

3 

TI1e scoping document stales sites with dwarf mistletoe left unmanaged in U1e area cannot be 
maintained in a sustainable, uneven-aged condition. We understand there is a need to manage dwarf 
mistletoe as part of forest restoration objectives, and wo recommend including an objective to 
support uneven-aged management in dwarf mistletoe-in fectcd stands. 

TI1e Arizona bugbnne is a sensitive species for wh ich a conservation strategy and agreement was 
developed. Additional measures may be needed to protect this species during im1>lcm~11tation of tl1e 
Restoration Project. We encourage the USFS to implement the terms of the conservahon strategy 
and agreement as part of the proposed action. 

1' -~ The State of Arizona and various American Indian Tribes maintain lists of sensitive species that may 
not be protected by Fcderallaw. We recommend you contact the Ariz.onn Game and Fish 
Department (AGFD) and any affected tribe to determine if sensitive species may occur in the action 
area. We encourage the USFS to invite the AGFD and any affected tribe to participate in the review 
of your proposed action. 

We recommend the following specific items for inclusion in the proposed action: 

I' -IS 

'" -11 

1. Maintain mixed conifer hllbitat and avoid removing important components (white flf, 
Douglas· fir, and other mixed conifer tree species); 

2. Maintain pre-settlement/old-growth trees; 

3. Maintain pine-oak habitat within MSO PACs; and, 

4. Maintain mixed conifer stands containing aspen as mixed conifer hllbitat described in the 
MSO Recovery Plan. 

We appreciate this opportunity to provide comments on the Restorati~n Project, and we look forward 
to continuing our work with tbc USFS in dcvelopil1g the proposed act10n and DEIS. If you have any 
further questions, please contact Steve Spangle, Field Supervisor, Ecological Services Field Office, 
Phoenix, Arizona, at 602-242-021 0, extension 244. 

Sincerely, 

lsi Nicholas Chavez 

Acting Regional Director 



Tom Mutt, Team Leader 

A desired cooditioo for both ponderosa pine and mixed conifer cover types stales fuel loading will 
averageS to 7 tons per acre in northern goshawk habitat in those cover types. We recommend the 
Restoration Project bo designed to retain a sufficient amOWlt of large logs and other dead and down 
material compatible with MSO needs and primary constituent elements ofMSO critical habitat, 
while meeting forest restoration objectives. We also recommend the USFS refer to Brown el al. 
(2003) and Graham et al. (2004) regarding the amount of coarse woody debris needed to maintain 
soil hcnlth in ponderosa and mixed conifer forests in northern Arizona. 

3 

The scoping document states sites with dwarf mistletoe left wunanaged in the area cannot be 
maintained in n sustainable, uneven-aged condition. We understand there is a need to manage dwarf 
mistletoe as part of forest restoration objectives, and we recommend including an objective to 
support uneven-aged management in dwarf mistletoe-infected stands. 

The Ari~ona bugbane is a sensitive species for wh.ich a conservation strategy and agreement was 
developed. Additional measures may be needed to protect this species during implementntion of tho 
Restoration Project. We cneournge the USPS to implement the tenns of the conservation strategy 
and agreement as part of the proposed action. 

The State of Arizona and various American Indian Tribes maintain lists of sensitive species that may 
not be protected by Federal law. We recommend you contact the Arizona dame and Fish 
Department (AGFD) and any affected tribe to determine if sensitive species may occur in the action 
area. We encoumgc the USPS to invite the AGFD and any affected tribe to participate in the review 
of your proposed action. 

We recommend the following specific items for inclusion in the proposed action: 

I. Maintain mixed conifer habitat and avoid removing important components (white fir, 
Douglas-fir, and other mixed conifer tree species); 

2. Maintain pr&osettlemcnVold-growth trees; 

3. Maintain pine-oak habitat within MSO PACs; and, 

4. Maintain mixed conifer stands oootaining aspen as mixed conifer habitat described in the 
MSO Recovery Plan. 

We appreciate this opportunity to provide comments on the Restoration Project, and we look forward 
to continuing our work with tbe USFS in developing the proposed action and DEIS. tfyou have any 
further questions, please contact Steve Spangle, Field Supervisor, Ecological Services Field Office, 
Phoenix, Arizona, at 602-242-0210, extension 244. 

Sincerely, 

~t/'b 
~~egional Director \...A' d 

Tom Mutt, Team Leader 

cc: Forest Supervisor, Kaibab National Forest, Williams, AZ 
Director, Aha Makav CUltural Society, Fort Mojave Indian Tribe, Mobave Valley, AZ 
Tribal Secretary, Havasupai Tribe, Supai, AZ 
Director, Hopi CUltnral Preservation Office, Kykol!movi, AZ 
Program Manager, Tribal Historic Preservation Office, Hualapai Tribe, Peach Springs. AZ 
Director, Historic Preservation Department, Navajo Nation, Window Rock, AZ 
Director, Apache Cultural Program, Yavnpai-Apache Nation, Camp Verde, AZ 
DirectOr, Yavapai Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ 
Director, Culrural Research Program, Yavapai-Prescott Indian Tribe, Prescou, AZ 
Director, Zuni Heritage and Historic Pres~tion Office, Zuni, NM 
Environmental Specialist, Environmental Service.~. Western Regional 
Office, Bureau of Indian Affairs, Phoenix, AZ 
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Office of Environmental Policy and Compliance, Regional Environmental Officer, Oakland, CA, 
Attention: Patricia Port · · 

Office of Environmental Policy and Compliance, (Auention: Lisa Chetnick Treichel; 
Assistant Field Supervisor, Fish and Wildlife Service, Flagstaff, AZ (Attention: Shaula Hedwall 
Chief, Habitat Branch. Arizona Game and Fish Department, Phoenix, AZ 
Andi Rogers, Arizona Game and Fish Department, Flagstaff, AZ 
Director (AFHC-HRC), Attention: Stephanie Nash 



Tom Mut7~ Team Leader 

cc: Forest Supervisor, Kaibab National Forest, Williams, AZ 
Director, Aha Makav Culturut Society, Fort Mojave Indian Tribe, Mohave Valley, AZ 
Tribal Secretary, lfavasupai Tribe, Supai, AZ 
Director, Hopi Cultural Preservation Office, Kykotsmovi, AZ 
Program Manager, Tribal Historic Preservation Office, Hualapai Tribe, Peach Spring:~, AZ 
Director, Historic Preservation Department, Navajo Nation, Window Rock, AZ 
Director, Apache Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ 
Director, Yavapai Cultural Program, Yavapai-Apache Nation, Camp Verde, AZ 
DireClor, Cultural Resean:b Program, Yavapai-Prescott Indian Tribe, Prescott, AZ 
Director, Zuni Heritage and Historic Preservation Office, Zuni. NM 
Environmental Specialist, Environmental Services, Western Regional 
Office, Bureau oflndian Affairs, Phoenix, AZ 
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Office of Environmental Policy and Compliance, Regional Environmental Officer, Oakland, CA, 
Attention: Patricia Port 

Office of Environmental Policy and Compliance, (Attention: Lisa Chetnick Treichel; 
Assistant Field Supervisor, Fish nnd Wildlife Service, Flag:~taff, AZ (Attention: Shnuln l·ledwall 
Chief, Habitat Branch, Arirona Oumc and Fish Department, Phoenix, AZ 
Andi Rogers, Arizona Game and Fish Department, Flag:~taff, AZ 
Director (AFHC-HRC), Attention: Stephanie Nash 
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United States Department of the Interior 

U.S. FISH AND WILDLIFE SERVICE 
Ecolopcat Services 

In Reply Refer To: 
FWSIR2/ES-HCJEC/04836S 

TomMutz.. TeamLeadcr 
Kaibab National Forest 
Williams Ranger District 
74~ South Clover Road 
Williams, Arizona 86046 

Dear Mr. Mutt: 

P.O. Box 1306, Room 6034 
Albuquerque, New Mexico 87103 

MAY 2 S 2011 

Thank yo.u for~ Apri126, 20~ !,letter ~n~ the Bill Williams Mountain Restoration Project 
(Restorauon Project) on the Williams Ranger Dtstnct, Kaibab National Forest, Arizona. The U.S. 
Fish and Wildlife Service (}!WS) bas reviewed the April 21, 2011, Notice of Intent to Prepare an 
Env~ronmontallmpact Statement \76 FR 22363) and a scoping packet, dated April 2011. The 
comments provided below are intended to provide technical assi•'lance townrd tbe development of Ute 
proposed action and draft Environmental Impact SU!tement (DEIS). We offer comments based upon 
both the April 2011, scoping document and Federal Register Notice. 

Trw: scoping document indicates commercial logging and prescribed fire will occur tbrougbout the 
proJect ruea. In addition, the project desa:iption suggests the overall goal is fuels reduction, as 
opposed to forest restoration. We agree with the purpose and need for the Restoration Project, and 
we believe tbe restoration objective, coupled with protection for the city of Williams Arizona can be 
acco~plis~cd while reUiining the structural integrity of Mexican spotted owl (MSO) habitat, a.~ 
descnbed m the MSO Reoovery Plan. Given the project description, we recommend a strategic 
treatment design be inoorporated into the proposed action to retain and maintaln slructural integrity 
of fo~ babitaL For example. key placement of fewer targctod treatments along with a prescribed 
bummg plan would be effective in achieving Restoration Project goals. This strategic treatment is 
likely to retain and maintain habitat for listed species, including the MSO special status species, and 
other wildlife and plants. ' 

On Ja~uary 19,2011, FWS biologists met with U.S. Forest Service (USPS) biologists to discuss 
aspecl (south facing slopes), whicb should further assist tbe USPS in identifying areas for thinning. 
Inoorporalion of previous treatments and recommendations in the overall plan should assist 
placement of thinning treatments. Therefore. we rcc:ommend the Restoration Project consider 
treatments previously implemented in the project an:a and its vicinity. We also recommend the 
Restoration Project include recommendations developed from the recent Fotest Health Focus effort. 

To1n Mutz, Team Leader 2 

The scoping document doe.~ not mention if an MSO Protected Activity Center (PAC) occurs within 
the project area. We recommend the DEIS disclose if a PAC exists within the project area and any 
effects from the Restoration Project to the PAC be considered and addressed. We eneou111ge the 
Restoration Project to enhance and pnxect MSO habiaat within a PAC, as I'CCOilliiieoded in the MSO 
Recovery Plan. 

Tbe scoping document refers to a ponderosa pi no cover type. A portion of the cover type pine-oak, is 
MSO habitat. We reconunend you work with FWS to identify MSO pine-oak habitat to ensure 
treatments developed in thls habitat will benefit the MSO and assist the USPS in restoration of the 
area. Similarly, the MSO Recovery Plan refers to a mixed conifer cover type, but also refers to 
Douglas-fir and white fir cover types. To assist the USPS in identifyin& MSO habitat and pocential 
treatments, we recommend describing the project area in termS of mixed conifer cover type as 
defined in the MSO Recovery Plan. 

The ponderosa pine and mixed conifer desired condition sections appear to confuse the discussion of 
MSO protected habitat witb targellthreshold habitaL These are different categories of MSO habitat 
and each has their own management guidcl i nes as described in the MSO Recovery Plan. We 
recommend including MSO protected and restriCled habitat as a discussion in this section to avoid 
oonfusioo. This section also confounds MSO guidelines and northern goshawk guidelines. Northern 
gel$hawk guidelines are also presented as desired conditions for mixed conifer (particularly within 
MSO protected and targel/thresbold habitat) with no reference to guidelines desa:ibecj in the MSO 
Recovery Plan. We encourage the USPS to refer to the MSO Recovery Plan management 
recommendations (Volume Wart ill; pp.82·96), and primary consiituent elements found in the final 
rule designating MSO critical habitat (August 31, 2004; 69 FR 53232). 

Tbe specific stated desired conditions may not result i.n maintenance ofMSO babitaL For example, 
the statod desired condition includes open stands (approximately 10 to SO trees per acre or 10 to SO 
square f'eet of basal area per acre) with groups of ponderosa pine surrounded by 30 to 80 percent 
open interspaces with scattered individual trees. It is unclear where this condition type would be 
created, and if it is applied to restricted MSO habitat in tbe pine-oak cover type, it is not lilcely to 
provide MSO habitat. We recommend the USFS foUow the management guidelines 
recommendations for each category of MSO habitat (PAC, protected steep slope, targel/threshold. 
and restricted} and critical habitat as described in the MSO Recovery Plan and the final rule 
designating critical babitaL 

In the scoping document, the section on desired conditions fot ponderosa pine and mixed conifer 
cover types suggests the desired conditions are driven by management guidelines for the northern 
goshawk. However, in areas where the guidelines conflict with MSO Recovery Plan 
recommendations in MSO habitat (pine-oak nnd mixed conifer), we encourage the MSO Recovery 
Plan reeoirunendations tuke precedence. 

A desired condition for both ponderosa pine and mixed oonifcr cover types states large trees of all 
species will be developed throughout the cover type. The pine.oaJc and mixed conifer cover 
types likely c:Onrain many large trees, a key habitat component of MSO habitat and a primary 
constituent element ofMSO critical habitat. We recommend the proposed action be designed to 
maintnio this key habitat component and primary constituent element. 
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Date: 
Attad1mtntt.: ---Hard copies of llle leller pas!Od below and attacbments wiR fclow In u.s. Mail 

May 23,2011 

Tom Mutt, Team Leader 
Willi:uns Ranger District 
742 S. Clover Road 
Williams, AZ 86046 
Email: commcnts-southwesu:nt-knibab-wjlljams@rs.f<.-d..u:l 

RE: 811 Wiliams Mounlaln ResiOfllllon Project 

~ lett':" supplies comment '"'!" lhe Center for Biological Diversity ("Center") responding 
to tbe IIOioc:e of u>tentto prq>a"' an ertVII'OIUilcntal impact Slalemcnl for lhe Bill Williams Mountain 
Rcst~ti~ ~jcct (76 Fed.ll.eg. 22363, April21, 2011). The Center is a non-profit cooservation 
organ•zahon w1th more than 312,000 members and online activists, many of whom live in Arizona 
with long-standing interests in management of the Kaibab Notional E'orest. Thank you for ' 
soliciting input. 

The Center strongly supports Forest Service efforts to manage hazardous fuels and restore 
ad~ed ecological ~io~. of_pond""":" pine aod mixed conifer forest in tho project area. In 
partocu~, we ~ utthty m $1ralqtcally placed fuel treatments to facilitate landscape-scale 
restontton offlfll dislurbanco processes (Finney 2001). Fire U$C is indispensable to forest 
restoration (Falk et al. 2006). Onaoing climate change ensures !hat wildland fires will become 
larg~r and more frcq_ucnt at a landscape scale (Wcsterlingetal. 2006). In the absence of fire use on 
relatovely short rolatoons compared to the era of total fire suppression, the Forest Service effectively 
mnnngcs the landscape for Iorge scale, higlo intensity nres during exlreme weather, necessitating 
unnecessary taxpayer expense nnd unacceptable risk to human life and resource values. 

Altemabves 

Informed coosidention or actioo alternatives is the "bc:art" of lhe National Environmental 
Policy Act because it allows shnrp dcfinilion of relevant issues for environmental analysis and 
provides ~ cl~ basis for ~ho~cc nm?ng op~!~ by I he decision maker and the public. 40 C.F .R. § 
1502.1~. n •• Forest Servtce IS requored to [r)ogorously explore and objectively evnlunto nil 
reasonnble ohemat~vcs." /d. §,1502.14(a)! 42U.S.C. § 4332(2)(E) (agencies required to "study, 
devclo~, and descrobe approproat~ altematoves to recommended courses of action in any proposal 
which onvolv"' unresolved conOocts concerning alternative uses of available resources"). 

Land.scapc-scale ~en.t of ecological conditions and wood supply in ponderosa pine 
forests on the Mogolloo Rim identified a "zone of agreementn within which vegetation treatment$ 
are likely to proceed on public fonds without significant debate (Hampton eta!. 2008). The Center 
requests that the Forest Service study, develop, and describe an alternative that would meet the 
P~'Po;'• and .need for action while c?nserving tree~ larger thnn .16-inchcs diameter at breast height 
<: dbh ')outs ode of a well-defined woldlond-urban onterfacc ("WUI") zone comprising one-quarter 

(Y.) mile distance from established rcsidentiol and other community infrastructure. The proposed 
WUI in this alternative is twice as large as the "intensive'' treatment1.one described in the 1997 
Williams/Chandler WUI Assessment. Outside the WUI, the project should conserve large tre-es in 
order to provide for wildlife habitat, old-growth recruibnent, flfll resilience, and general aesthetics. 
Asia threshold of 16-inchcs dbh consistently defm"' ''large" !Jecs in the literature on southwestent 
ponderosa pine forests (Abella et al. 2006, Friederici 2003). Large utes are extremely rare at a 
landscape scale. Trees qcr tban 16" dbh comprise approximately three percent (3%) of live 
ponderosa pines in Arizona ond New Mexico, according lo Forest Inventory and Analysis (FIA) 
data (USDA 2007, 1999). More than eighty-two pereenl (82%) of ponderosa pine tJees in the 
region are smaller !han II" dbh; approximately ninety-six percent (96%) of ponderosa pines are 
smaller than 15" dbh; nnd less !han one-tenlh of one percent (.01%) nrc larger !han 21" dbh (rnble 
1). Clearly, thcsi1.e dislribution of trees in fire-suppressed conifer forests is henvily skewed toward 
small-diameter trees, and is dramatically difTcrentlhon historical conditions (Ful6 eta!. 1997). 

Stuc-b.n 

<IIWclModWI 

Ot~ 

~ F...,.lo\......,....sAo&t,...Nali...t ,...._ 
F~ lc\~Y Dlia OWIUae (I1DO). hftJ)'Jiwww_tiA..f• Ad.Uihoor...d.U.V 

Past timber harvest destroyed nearly all ponderosa pine aod mixed conifer old growth 
forests lhrougbout Arizona ond New Mexieo, including oo most oflhe Kaibab Natiooal Forest, 
where regeneration silviculture and fire exclusion established even-aged forest divested of 
structUClll diversity and adapled ecological functions (Covington and Moore 1994, Sesnieond 
Bailey 2003). Old growth forests differ functionally from younger forests in the habitat they ofTer 
to wildlife, carbon storage, water filtration and now regulation, and nutrient cycling (Kaufmann et 
al. 1992). 

A precautionary approach to large tree conservation in silvicultural management is 
warranted in site-spoeific projects because a variety of fllctors olher than losging threaten the 
remaining large tJees in t011thwcstem forests. ~bed (ire treatment$ can damage tree roots and 
cause higlo levels of mortality among lalge trees (Sackett ct al. 1996). Burning of pine stands with 
high surface fuel loading also can result in tree mortality (Hunter 2007), nnd fire treatments may 
l011ve trees susceptible to bark beetle infestation (Wallin ct al. 2003). In addition, large tree 
mortnlity has unintentionally resulted from mechnnical thinning projects (Hunter 2007). Large 
snogs mod downed logs, which provide critical habitol for cavity-nesting bio·ds, bats, small 
mammals, reptiles, amphibians and insects, arc often destroyed by fuel reduction treatments (Hunter 
2007). Ar1y gains in new snags and downed logs as a result of vegetation treatments do not ofTset 
their loss at a landscape scale (RandaU-Parlcer ond Millcr2002). Therefore, tho persistence of large 
utes and snags and restoration of old growth forest functioos is by no means assured. Considering 
!heir scarcity, as well as the unique services they provide, large trees should be preserved whenever 
possible. 

McHugh and 
Kolb (2003) describe 
unplanned and 
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prescribed fire effecls on 
ponderosa pine forest 
structure in northern 
Arizona. They describe 
a "U-shaped" tree 
mortality curve in which 
mortality was lowest 
among trees sized 30-
60 centimeters ("em") 
(approx. 12"- 24") dbh, 
and highest among the 
smallest trees as well as 
in the 75 - 80 CUI 
(-29.5"-31.5") dbh. 
Resistance to fire
induoed mortality was 

greatest among trees sized 35 - 75 em dbh. Mortality effects occurred despite relatively unifonn 
"crown dum ago" across Ire<> size clns...es, indicnting I hal cambial injury and root scorch fire effects 
wcr<> most significont among tho smnllest nnd lai'J!est trees, whereas interrnediate-sized trees were 
relatively uninjured ond may have benefited from the disturbance (McHugh and Kolb 2003 -see 
Figure 3). The IOI'J!C tree conservation altcmotive would best maintain trees that are most likely to 
survive fore il\iury ond supply recruitment structure that will support deficient old growth forest 
structure in the future. 

Conservation of large trees in fuel treatments is fundamentaUy important to restoration of 
fire-adapted forest ecosystems (Brown ct al. 2004, OeUaSala el al. 2004). Large and/or mature 
ponderosa pine trees possess autccological characteristics such as relatively thick bark and insulated 
buds that promote resistance to heat injury (Weaver 1951). In addition, self-pruning mature 
ponderosa pines feature high bnlnch structure and open C8llapies, which discourage ton:bing 
(Keeley snd Zedler 1998). More, mature ponderosa pines have a high capacity to survive and 
recover from crown scorch (McCune 1988). Thus, the existeoce of large tree structun: cohances 
ecosystem fire resilience, particularly wbcre fire effects to vegetation and soil are relatively severe 
(Amo 2000, Pollett and Omi 2002). 

Large trees are the most diffiCult of all elements of forest stniCiure to replace once they are 
removed (Agee and Skinner 2005). Further, large trees are not particularly abondant at any spatial 
scale in the Southwestern Region. The ecological signillC8llce of old growth forest and large trees 
comprising their SIIUCiurc at stand- and landscape-scales is amply documented. whereas a scieotffic 
basis for losainglargc trees for purposes of fuel reduction or fores1 restoration is lacking (Allen et 
al. 2002, Fricderici 2003). l.arge tree removal is not necessal)i or beneficial to fore hazard 
neduction or restoration in ponderosa pine forests (Faile ct al. 2006, Fiedler and Keegan 2002, Perry 
et al. 2004), but their conservation is centrally important to meet the pwpose and need for ac:tioo 
(Brown et al. 2004, De !IaSaia et a!. 2004). 

Because large trees are the most difficult of all forest structural elements to replace, logging 
them may constitutes an irreversible environmental impact that is scientifically controversial in 
regards to its efficacy in fire hazard reduction and forest restoration (Naficy et al. 2010, Williams et 
al. 20 10). Therefore, large tree removal sbould be a sienificant issue in the forthcoming 
environmental impact statement to account for potentially significant impacts to forest vegetation, 
old growth recruitment, and wildlife habitat. See 40 C.F.R. § 1508.27. 

Fuel treatments 

A distinguishing fcnture of ecologically resilient conifer forests is a prevalence of large trees 

that survived numerous lites or possess autccological characteristics that pnedispose them to 
survival tbtoogb fire distUJbance, sucb u boric thickness and crown bose height (Amo 2000). 
Forests containing large trees also tend to feature structural characlcristics in the ronn of high 
canopies and large down ~that may inhibit intense fire behavior in most weather conditions 
(Graham et al. 2004). Large downed logs can slow sub-canopy hori.ontal wind movement and fu-e 
spread (Countryman 1956), and they often store h<ij~e quantities water that deprives fire of heat 
energy, even when their outer shells are completely dry (Amaranthus et al. 19~9). Removal of 
large woody structure can diminish ecosystem resiliency to fire (Agee and Skmner 2005, Brown et 
al. 2004, Omi and Martinson 2004). 

The intensity of fire behavior and the severity of its physical and biological effects partly 
depend on fuel properties and their spatial arrangement. f'uel bed structure plays a key role in fire 
ignition aad spread potential, and it is central to developing •n effective fuel management stntegy 
(Graluun et al. 2004). The bulk density (weight within a given volume) of surface fuels cons1sttng 
of grasses, shrubs, litter and dead woody material in contact with the grou?d inOucnc_cs frontal 
surface fire behavior (heat output and spread mtc) more than fuel load (wc1ght per umt area) (Agee 
1996, Sandberg et al. 2001 ). High surface forelinc intensity increases the likelihood of tree crown 
ignition and torching behavior (Scott and Reinhardt 200 I). 

'111e shrub nod small tree fuel stratum also inOuenccs c•-own fire ignition and sp•·ead potential 
to a significant degree because it tends to buttress surface fire intensity and serves as "ladder fuel" 
that facilitates vertical movement of fires from the ground surface into the overstory canopy. The 
size (height) of tho spatial gap between tho ground surface and tree crowns is a key detenninnnt or 
crown ignitiou potential (Grnham et al. 2004). Van Wnw>er (1977) demonstnttes that crown fi~ 
ignite after surfuce fires reach critical fire line intensity relative to the height of 1hc base of aer~al 
fuels in the tree crown. In tum, crown ignition can become a runnina (i.e., passive or active) 
canapy fire if its spread rate surpasses a canopy fuel density threshold that varies with site-specific 
slope angle and wind speed. Reducing the risk of activo canopy fire that spreads among tree 
crowns independent of surface fire behavior may require heavy thin~ing to separnte tree crowns ~y 
decameters, depending on stand structure and degree of aeeeplublc nsk. Where canapy bulk dens1ty 
neduction is proposed, predictions about the relationship between stand structure and active crown 
fU"C risk will depend on the validity of canopy bulk density calcullllions and estimates (Perry et a!. 
2004). 

Qown Cover 

Live Crown 
Base Height 

:FIJurtiV-7. F<RSI Sbl>d <lnlCtUlalelem<ols tho I io1lucD<e stood roptaciq \\iii!Wld fire dfects. 
Sorf>ee fuel loading "'d vortiol bri&bt to li,-. tRe CIOM>S rxen Ill< sreatest it>1lu<ln oa canopy 
fire initi•n011. Soorcc: Agee (lm). 

Omi and Martinson (2002) sampled several forest o•·eos in tho western United States, 
including ponderosa pine forest, where active vegetation monogement preceded wildfire 10 describe 
the effectiveness of fuel treatments on subsequent lire ciTccts. ·n,ey repo11ed • strong correlation 
between crown base height and "stand damage," which they dcscribed as a measure or fire severity. 
lmpol1antly, crown bulk de~>Sity did not strongly corrclote with observed fire severity. According 
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to the study, 

height 10 li~ erown, the variable Chat ddcnnines aowo fire initiation r1ther thoo 
JH01>1Ption, had the strongest com:la1ion 10 r,. &e\'eril)' in the areas ..., sampled... [WJc 
also IOund the ~ c:ommoo stand descripiOn of stand den$il)' and basil area 10 be 
ImpOrtant roccors. But especially crucial are variables that determine rree resbtance to fire 
damage, such os diameter and h<:ighL 1'hus, " fuel treatments" that reduce basol ar<a or 
densil)' from above (i.e., removal of the loraest stems) will be · ineiTective within the 
context or wildfire management 

A key implication oftlte research quoted above is tltat treating forest s!J!nds "from below" by 
reducing surface and ladder fuels is critical to prevent widespread occum:nce of stand replacing 
fires. Keyes and O'Hara (2002) agree that 'IJind·scale crown base height is the central 
consi<ft;ration in fire ~ mitigation, and argue, "p<uni11g lower dead and live branches yields the 
most dltCCI and effcctt~ unpacc." Keyes and O'llant (2002) al.w nO(e the incompatibility of open 
forest ~it ions created by heavy thinning of canopy fuels with management objeetives including 
eooservatoon of canopy-dependent wildlife populations ond prevention of rapid fire propaa,otioo in 
understory fuels as well as ladder fuel development over time. 

• Perry and others (2004) i11vestigatcd the relationship of forest structure with susceptibility to 
severo fire effects in ponderosa pine forests in Oregon. '11teir results show, even in areas unifonmly 
r•r departed from. the historical fire regime, :'there mny be a great deal of landscape heterogeneity 
w the degree ofnsk and the treatments requ>red to lower risk" (Perry et al. 2004: 923). Fire 
tn:atmeats that reduced surface fuel load by fifty percent (SOO~) without any tree thinnina preveated 
torching behavior in 13 of 14 experimental piOIJI, even with wind speeds cocceeding 90cb percentile 
eooditions. And a "liabt" thinning prescription that thinned only trees smaller llton 12" dbb 
coupled with surface fuel reduction by prescribed lire pre~nted torching in the ~aining plot 
(Perry et al. 2004). Those resul13 agree with observations of the 2002 Hayman fire in Colorado, 
where extreme crown fires dropped to the ground upon encountering areas that had been tn:ated 
with prescribed fire to reduce surface fuels and kill small trees (Graham 2003). 

At larger spatial scales, the direction of lire spread (backing, flanking, heading) is on 
important detenninant of fire behavior and its biological effects because fire interacts with weather, 
topography and vegetation to "back" and "flank" around certain fuel and topogrophic conditions or 
"head" through others as it moves across the landscape (Graham ct aL 2004). Steep slopes can ' 
faciliiJitc wind-driven convection currenl3 that drive radiant heat upward and bring flames nearer to 
adjacalt unburned vegetation, pre-beating fuels and amplifying fire intensity as it moves upslope. 
As a result, severe fire effects typically concentrate at upper slope positioos and oo ridges, whereas 
sucb effects are relatively rare oo the Ice side of slopes that do not directly receive frontal wind 
(Whelan 1995). Forest Service research showed that the size and severil)' of an unplanned ignition 
may be greatly reduced if fuel treatments are placed in a siJiggered, overlapping pallcrn that is 
perpendicular to the prevailing wind and treatment prescriptions are sufficient to reduce expected 
rate of spread and flame length (Finney 2001). 

fuel trcat1nents should be designed with spotinl pauems of fi re spread in mind. '111e 
agency's science nnd experience show that fuel management can be unnecessary and 
oountcrproductivc if it is not spatially arranged to take odvaniJige of site-specific topoaraphy and 
weather panems (Finney 2001). Moreover, Peterson o.nd Johnson (2007) posed questions reglltding 
the efficacy of different fueltn:otment options at vorious spatiol scales thai should be addressed in 
the projeet anolysis. To the degree thai the pnajeet olso may increase the effcaivencss of rare 
suppression, the anolysis must consider effects on the envilorunent resulting from eoMCCied and 
cumulative fare suppteS.!Iioollclivities (Backer et al. 2004). 

Dwarf misUeloe 

Some forest stands in tile project area undoubtedly host dwarf mistletoe (Arceuthoblum 
WJginatum). 'rhe patltogcn creates important features of wildlife habitat, includiotg fond resources 
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of a nUillber of sensitive and M·risk species, and it promotes mO<Iality in large trees, which 
coolributes to old growth forest structure and spatial heterogeneity at siJind scales (Nicbolls e1 ol. 
1984). Dwarf mistletoe is inherent 10 the natural disturbance ecology ofheahby uneven-aged 
forests (Conklin and Fairweather 201 0). Indeed, elump- and group-scale mistletoe infeetioos t:a:~~r. 
uneven-aged structure at larger spatial scales (Nicholls et al. 1984). 

Trees infected with dwarf mistletoe can directly or indirectly boncfit wildlife (Filip 2005). 
Many vertebrate animal species consume mistletoe shoots and fn1its, and use brooms for cover and 
ns nesting sites (HawkswOI'Ih and Wiens 1996, Mathiasen 1996). Mistletoe shoots are an importont 
fa ll and winter food source for porcupine (Erethiwn dorsatum) (llooven 1971, Lawrence 1957). 
Chipmuoks (Tum/u.s spp.) commonly eat mistletoe seeds (Uroadbooks 1958, Nicholls et al. 1984). 
Squirrels (Sqiurus spp.) and porcupines feed selectively on mistletoe-infected twig$ (Johnson and 
Carey 1979, Wood elal. 1985) and use brooms as winter resting cover (Smith 1982). Mistletoe bas 
high nulritive volue (Urness 1969). and when their shoots fall to the ground, they are accessible to 
deer. Mistletoe shoO(S are a regular high-protein component in the diel of mule deer (OdocoiltJU 
htmionus) (Leach and Hicle 1957, Wright and Arrington 1950). Clary and Larson (1971) found 
that in certain years, ponderosa pine stands with dwarf mistletoe shelter significantly more deer than 
stands without dwarf mistletoe. 

Tassel-eared squirrel (Sqiuru.r aberti) (Dodd et al. 1998, Oodd and Rosenstock 2003, Dodd 
2003, Mathiasen ct al. 2004), northern goshawk (Accipiter genii/Is) (Hayward and llscono 1989, 
Reynolds et al. 1992) and Mcxjcan spotted owl (Strix occldelllalls/ucida) (USDI 1995, Grubb et al. 
1997) prefer heterogeneous habilllt patches that include large trees, relatively dense canopy, and 
diverse strucwre including coarse wood and mistletoe brooms. 'Those animals are threatened by 
large scale fues 8Dd bY habitat dellfldatioo associated with silvieultural management (Beier and 
Machinskj 2003). 

No!tlem goshawk 

The latest report of the Knibab National Forest on managem~'llt indicator species habilat and 
population trends (USDA 2010) sltttcs that the source population or northern goshawk on tho 
Kuibab Plateau is in decline, and lhe species is "at risk of cxti1·pation or extinction in Arizona.'' 
'llte Forest Service must ensurothat the project will not adversely affect goshawk or contribute to a 
trend toward listing under the r,ndnngered Species /\ct. 

The amended Kaibab Forest Plan incorporates the Matoqgement Recommendatio1lS/or tht 
Northern Goshawk in tht Somhwtstern United States (Reynolds eta!. 1992). wruch quantifies 
structural attributes of habitat for northern goshawk and 14 of the hawk's prey species. To date, 
two eovironmeotal impact SIJitemenl3 on forest planning in the Southwestern Region have based 
action alternatives and decisions on thooe recommendations (USDA 1996, 2006). In doing so, the 
Forest S<rvice established a habitat-proxy relationship of ponderosa forest structure and viability of 
northern goshawk, and applied o proxy·oo•proxy assumption to its analysis of population viability 
for 14 vcrtebmte prey species. 

The Arizona Game and Fish Dcparbncnt repeatedly hos cxpres.'IOCI concern to U1o Forest 
Service that application of canopy cover guidelines derived from the Management 
Recommendations (Reynolds et al. 1992) at small clump- and group-scales (generally <I acre) 
instead of at larger f0l'C$t SIJind scales bas the potential to significantly reduoe the amount of forest 
cover wilhin areas subjcctto veaetation tn:abncnt, with ddrimenUll consequences to goshawk and 

Ul 
its prey. For example, assuming a residual canopy cover of 50 percent within tree groups(< I 
aero) after vegetation treatment, and if such groups occupy SO percent of a stand (>2 aete$), canopy 
cover at the stand scale will be 25 percent. To prevent this outcome in site-specific projcets, whjch 
clearly would hann goshawk and its prey, the Management Rccommcndal/ons (Reynolds et al. 
1992) and the amended forest pions incorporating them, includina the Kaibab Forest Plan, require 
OJaintcnanee of canopy cover at stand scales in goshawk nesting and fledging habitat. 
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The Kaibab National Forest developed a white paper entitled Implementation and 
Interpretation of Management Recommendations for the Northern Go.sltawk, Version 3.0 ("1&1" 
USDA 2009) that caUs for assessment of forest treatment effects to goshawk habitat at small 
clump- and group-scales, and not at the larger scale of a forest stand. Iltis interpretatic>n of 
guidelines for goshawk habitat in the amended forest plan shifts requirements for maintenance of 
canopy cover and vegetative sltuctural stages from tbe stand scale to smaller scales. Its use in the 
current project requires an amendment to Ute forest plan. 

Independent of the scale of application, continued implementation the Management 
Recommendations (Reynolds et al. 1992) is scientifically controversial as a means of insuring 
population viability for goshawk and prey species. The Coconino Forest Biologist wrote to her 
colleagues that a study of influences of ponderosa pine forest scructllre on· northern goshawk 
reproduction conducted by Beier and others (2008) "sort of rocks the world for the 1996 goshawk 
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guidelines." Beier and others (2008) detected a negative correlation of goshawk breeding 
productivity with territories that were treated by logging consistent with the Management 
Recommendations (Reynolds et al. I 992) and the amended forest plans. That fmding agrees with 
observations of Silver and others (unpublished), who found evidence of the same phenomenon in 
the Kaibab National Forest, and stated, "Goshawks are known to he adapted to hunt in, and to 
prefer closed forests ... [L]ogging continues to negatively impact goshawk reproduction, regardless 

Ul 
of the guidelines.u 

Finally, the Center encourages the Forest Service to avoid creating forest openings larger 
than two (2) acres in the project. At a 2005 meeting with Forest Service biologists, Dr. Reynolds 
stated: "Do not create ope•tings 4 acres in size unless there is an overriding management need, keep 
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openings small." Please refer to comments above for reasons why mistletoe treabnents may not 
justify openings larger tl>an forest plan guidelines allow. 

Mexican spotted owt 

The project area overlaps habitat of threatened Mexican spotted owl. Logging. road 
construction and prescribed ftring activities may affect spotted owl critical habitat. Smoke 
accumulation from prescribed burning may flush owls from nests. causing incidental take. 
Therefore, the forest Service is required to complete formal consultation with the U.S. Fish and 
Wildlife Service (''FWS") culminating in a biological opinion and incidental take statement to 
secure exemption of the proposed action from the Endangered Species Act •s (''ESA") prohibition 
of take of listed species. 

On June I 0, 2005, the FWS completed a programmatic biological opinion for the "continued 
implementation of the Land and Resource Management Plans for the Eleven National Forest and 
National Grasslands of the Southwestern Region," including the Kaibab National Forest. The FWS 
and the Forest Service agreed that inlplementing the forest plans would adversely affect 36 listed 
species and would incidentally take several of them, including threatened Mexican spotted owl. 
The FWS determined that the anticipated level of owl take was most appropriately quantified in 
tenns of the number or percent of Protected Activity Centers ("PAC") with disturbance and/or 
habitat alteration. PWS anticipated that take is reasonably certain to occur within 5 percent of the 
total PACs in the fonn ofhanm and 5 percent of the total number ofPACs in the form of 
hamssment for a total of a 10 percent as a result of the proposed action. The amicipated take is set 
forth per recovery unit. The FWS and the Forest Service agreed to annually review and evaluate 
the actual incidental take for project-specific actions. 

To be exempt from the Section 9 ESA prohibition on take as it implements forest plans in 
the Southwestern Region, including the Kaibab Forest Plan, the Forest Service must comply with 

the tenns and conditions ofU1e June 10,2005 incidental take statement. The tenns and conditions 
for the Mex.ican spoiled owl include specific monitoring requirements. Tbe Forest Service must 
monitor Mexican spotted owl PAC occupancy pur.!llant to the most recent version of the owl 
recovery plan. This monitoring must assess changes in owl site occupancy rates so that 
management actions can he adjusted if changes in owl populations occur. Additionally, in order to 
monitor the impacts of incidental take, the Forest Service must track and report the effects of the 
forest plans on Mexican spotted owls. 

lo October, 2008, the Forest Service provided its "Annual Report" for period June 10,2005 
through June J 0, 2007, regarding the programmatic biological opinion on the land and resource 
managemenl plans for the I I national forests in the Southwest Region. The Pores! Service 
acknowledged in the report that it is not complying with the monitoring requirements set forth in 
the biological opinion's terms and conditions, and/or has likely exceeded the allowable incidental 
take, for a number of listed species, including the Mexican spotted owl. 

The Forest Service typically monitored only 20-25% of PACs during 2005-07. Moreover, 
l'ACs have been monitored for owl occupancy but not owl reproduction. The forest Service states 
in the annual report that personnel and funding levels are not adequate to meet the monitoring 
requirements set out in Tenn and Condition 3.1. As a result, in many cases, monitoring has not 
been accomplisl1ed. In addition, the Forest Service claims in the report that tl>c incidental take 
issued by the biological opinion is difficult to understand at the Forest level. 

On April 17,2009, the Forest Service wrote a Jetter to FWS to request the re-initiation of 
fonnal consultation on tl>e 2005 biological opinion. According to tl>e April 171h Jetter, "[ijt has now 
become apparent that the Forest Service will likely soon exceed the lill!Ount of take issued for at 
least one species, tl>c Mexican spotted owl." Additionally, "it has become apparent tlmt the Forest 
Service is unable to fully implement and comply with the monitoring requirements associated with 
the Reasonable and Prudent Measures for severn! species (including MSO) in the [biological 
opinion)." FWS has accepted the Forest Service's April 17th request and rcinitiated fonnal 
consultation on the forest plans in this region, including the Kaibab Forest Plan. 

Despite its admission of ongoing mon.itoring deficiencies, potential exceedance of incidental 
take, and non-compliance with the mandatory terms and conditions of the 2005 biological opinion, 
the Forest Service continues to approve site-specific projects that may affect Mexican spotted owl. 
The Forest Service is violating the mandatory terms and conditions set f011h in the 2005 biological 
opinion coocerning the implementation of the Forest P lans in the Soutl1west Region, including 
mandatory monitoring requirements for the Mexican spotted owl, in violation of the ESA. I 6 
U.S.C. § 1536(b)(4)(C)(iv); 50 C.P.R. §§ 402. 14(iXI)(iv), and 402.14(iX3). Due to these 
monitoring fui.lurcs, the Forest Service is also failing to insure that it bas not execeded the incidental 
take allowances for these species. Therefore, the agency should withhold approval of actions that 
may affect Mexican spotted owl pending reconsultation to insure that the proposed action will not 
in-c.trievably commit owls or their habitat. 

Cumulalive effecls 

The project area has experienced potentially signi.ficant cumulative impacts from past 
management. Consideration and disclosure of cumulative impacts must include the following 
issues within the project area: 

All past shelter-wood seed cuts and clear cuts, including their impacts on overall canopy 
cover, old growth quality and extent, and habitat suitability for canopy dependent species 
such a.. and including tassel-eared squirrel and northern goshawk. 

A lJ past crown fires, including their impacts on overall canopy cover, old growth quality, 
quantity and extent, and habitat suitability for canopy dependent species including squirrel 
and goshawk. 
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Past ebanges in forest structure, including those n:sulting from rues. and their impacts on 
wildlife habitaland populations. 

Invasive plant populations occurring in past timber sales, along roads and in past fi~ 
perimeters, and the potential for the proposed action and/or spatially or tcmpotnlly concurrent 
management to introduce and increase invasive plant populations within the project nrea. 
~is analysis should also evaluate invasive plant population responses to climate, seasonality, 
sot I, slope, OS!>CCt, lond uses, management activities, timing and interactions Lhcrcin. 

Overall fire management goals for the project nreo, including and especially wildland fire 
use. 

Location of the projec~ area and proposed manaaement activities, includina reeds and skid 
lr.lil:', in ~lationship to the location of important wildlife habitat, both formally prntected 
habttats and other important habitat, such as wildlife movement corridors. 

Moreover, livestock grazing is an important factor influencing forest health and fire 
regimes. There is a Stlbstantial body of scientific literature that identifies Jjvestock grazina as a 
major fuctor in the alteration of Wstoric lite regimes and contributor to fore hazard (Amold 1950 
Cooper 1960, Mudany ~nd W~l 1983, Mitchcllnnd l'rccman 1993, Rummell 1951, Savage and' 
Swetnam 1994). If active gmzmg allotments overlap the plonning area then we would be very 
con~ about potentially significant CUin~lativc effects to soil, plant communities, fire regimes 
and wtldtife forage that may result from acbvc range manl\gement in combination with proposed 
treatments. Livestock grazing. logging. prescribed fli'O, off-road vcbiele use, and other practices 
that disturb soils can spread noxious weeds. Livestock act as veclors for seed travel, distwb soil 
and reduce the competitive and reproductive capacities of native species. Exotic weeds can ' 
displace native species, in part, because native grasses are not adapted to frequent and close grazing 
(Mack and Thompson 1982, Belsky and Blumenthal 1997). 

The project area overlaps at least one grazing allolment. In addition to altering forest 
structure and composilion, liveslock grazing contributes to the long-term and degrndntion of 
grasslands utilized by indicator species such as pronghorn antelope. The sustainability of grnssland 
habitats throughout the Kaibab National Forest is threatened by encroachment of noxious and 
invasive weeds as well as woody vegelation. Seaaer and others (2007) surveyed models of regional 
climate found broad consensus supporting projection of"Oust Bowl" aridity as ~the new 
climatology of the American ~~ wi~in a tim~ frnme of years to decades." Bradley (2009) 
determined that decreased prec1p1tabon, particularly 1n the summer, causes an expansion of suitable 
land area for cheat~ invasjon, ~ grass invasion can signi6caotly change tpaSSiand rue 
regunes wllb synergiStiC and self-remforcmg effects to community composition resulting in type 
conversion (Brooks et al. 2004, Westerlin.g et al. 2006). 

Noxjous weed spread is a reasonably foreseeable and potentially significant forest-wide 
cumulative impact of the proposed action. Trealments similar to the proposed action hnvc loft 
forest restomtion siles ovem1n with cheatgmss (Dromu.r tectorum) (McGlone ct al. 2009). 
Alth?ugh il is nol ~tcnsive in Jhe pla~?in~anm today, cheatgrass invasion has important long-term 
unphcauons for nat1vc plant commuruues '" fll'C·adopted ecosystems and wildlife associated with 
grassland habitats, including management indicator species like pronghorn antelope. Melgoza and 
others (199!1) st~ied c~t grass soil resource acquisition aller fll'C and ooted its competitive 
SUC()CSS owmg to 1ls ab1hty supp<CSS the water uptake and productivity of native species for 
extended periods_ of time. They ~ showed that cheat grass dominance is enhanced by its high 
to~eranco to grw~ Its annual life-form coupled with the abilities to germinate readily over a 
w1de ra~ge of mo1sture and temperature conditions, to quickly establish an extensive root system, 
and to grow early in !he spring contribute to its successful colonization. In add ilion, Melgoza and 
others (1990) showed thai cheat grass successfully competes with the native species U>nt survive 
fire, despite U>eso plants being well ·established adult individuals able to reach deeper levels in U1e 
soil. This compel Hive ability of cheat grass contributes to its dominance when lands oxperionce 

synergistic distutbanccs from pzing and rue. 
Please conta<:t me with any questions regarding this leiter, and keep me app<ised of all 

developmenls in 811Jllysis and decision making ~ing the Bill Willii!JJIS Projeel. 

Sincerely, 

Jny Lininger, Ecologist 
P.O. Box 25686 
Albuquerque, NM 87125 
Tel: (928) 853-9929 
Email: j!ioim:er@hjoloricaldjycail)' ora 

Alt. 
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See notes of Ari7..onn Orune and Fish Deptartment Region II Commission Briefing. July 27,2007, 

attached to these comments for convenience. In it, the Department explains, ''the Management 
Recommendations for U1c Northern Goshawk in the Southwestern United Stales (GTR·RM-217) defines 
northern goshawk habitm through the structuml habitat attributes of 14 of the hawk's prey species. The 
crutopy cover data described for these prey species. and for the nonhcm goshawk. were measured at tho 
stand level- not the tree group level. By changing lhe canopy cover targets from the stand level to the 
group level, the Department is concerned that the Forest Service may not be meeting the habitat 
requirements for those 14 wildlife species, and also may not be meet-ing tJle habitat requirements for the 
northern goshawk per tl1e 1996 Forest Plan Amendment" 

Sec electronic mail of Cecelia Overby re: "Beier ct nl. paper," Feb. 26,2008 ("The authors conclude 
that the Forest Service should reconsider its decision to apply the guidelines to moot of the forested lands 
in the region. Wow."). 

Ul 
CBD analysis of data secured via FOJA citing the "analysis 2005 work 0 10506." 

(!!.! 
See notes of Forest Service meeting with Richard Reynolds. northern gosha\Vk expert. Dec.. 7 & 8, 

200S, nt Williams Ranger District, Kaibab National Forest. 
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.Rca:ion lT Commission Briefing .luly 27, 2007 

U.S. Forest Service 

TMR 
The Coconino National Forest has scheduled a third round of public meetings on the 
Travel Management Rule July 31 to August 4. In this rowxl of public meeting:~ the 
Forest will be presenting a proposed action including maps and will be taking Public 
Comment. The Department will be represented at all four meetings. The Kaibab has not 
scheduled any more public meetings or made any decisions at this point. 

Forest Plan Revision 
The Kaibab has said they hope to resume collaborative efforts on the Plan Revisions in 
September. The following are excerpts from the letter we received: 

"Nationally, the Fore.rt Service has filed a notice to prepare an environmental 
impact statement to address the flaws Identified by the court in the 2005 Rule 
process. The Arizona Forests have all continued to work on several tasks 
associated with Plan revision In a manner consistent with the Notional Forest 
Management Act and neutral with respect to the various planning rules that might 
apply. The Kaibab NFwi/1 continue to work on those over the ntxt several 
months to identify need.rfor change to the Plan. We intend to do much of this 
with those of you who would Ilk. to help us. 

The work mi11IJI of you helpul us with previous to the court ruling is oot lost Nearly 
ali of il will continue to b4 used lnldtmtlfylng the needs for change. ~cijlcally: 

> Public participatory processes wil/ resume. Although the 2005 Rule was the only 
one that required collaboration, none oft he others prohibited it, and we think it's 
a good idea. 

> We will continue to aim for a more strategic, less prescriptive Plan as an end 
product, with a primary focus upon desired conditions and objectives to make 
progress toward the desired conditions. 

> Sustainability analyses ore continuing In order to ensure compliance with the 
requirements of NFMA. We are preparing a rough draft of the ecological 
sustalnability report, Incorporating information and public input for the two 
primary parts of this analysis- ecosystem diversity and species diversity. While 
we are not sure how species will eventually be addressed in the Plan, the 
information developed with your help is captured in a database that will serve M 

an invaluable reference, regard/us of which process we use. We have finished a 
rough draft of our social and ecooomic sustalnability report, incorporaling 
information and public inp111. Once these sus/a inability analyses have been 
reviewed internally, we will share them and engage in dialague with our publics 
to identify the social and economic needs for change. 

Beginning in late September, we hope to resume public processes to continue this 
work, aiming toward completion of a comprehensive assessment ofths needs to 
change the Plan this winter. As we move through the summer, we will be sending you 
specifics about meeting topics, times and places" 

Plan revision efforts have been extremely quite and the Region bas not been involved on 
any of the Forests. 

Goshawk Guidelines 
The Department has concern about a shift in how the Forest Service implements ~eir 
own Northern Gosbawk Guidelines within the current Forest Plan. One of the pramary 
concerns the Deparuncnt bas with the new interprelatioo is that forest thlrmiog treatments 
have the potential to reduce overall tree canopy cover to levels Ural may 110t meet the 
habitat needs for wildlife within those treated areas. The Department hns vetted these 
concerns at several meetings and has been unable to resolve these concerns with the 
Forest Service. Al l previous Forest Service planning projects have planned canopy cover 
reduction levels at the stand level. Under the new interpretation of the goshawk 
guidelines, the Forest Service is proposing target canopy cover ranges at the group level 
as opposed to the stand level (where a group is defined as an aggregation of one or more 
clumps of trees of varying age and size intecspe.sed with openings). 

The Management Recommendations for the Nonhem Ooshawk in the Southwestern 
United States (GTR-RM-217) defines northern goshawk habitat through the structural 
habitat attributes of 14 of the hawk's prey species. The canopy cover data described for 
these prey species, and for the northern goshawk, were measured at the stand level -not 
the tree group level. By changing the canopy cover targets from the stand level to the 
group level, the Department is concerned that the Forest Service may not be meeting the 
habitat requirements for those 14 wildlife species, and also may not be meeting the 
habitat requirements for tlre northern goshawk per the 1996 Forest Plan Amendment 

Related to the new l'orest Service guidance for implementing the northern goshawk 
guidelines, the Department is also concerned that Forest Service proposed treatment 
might trend toward even-aged group selection over time. For example, the Forest Service 
proposed to regenerate groups of VSS I and 2 while reducing canopy cover for tree 
groups of other VSS classes. MIUUigjng tree groups by VSS class comes across as even
aged tree group management. However, scientific literature describing the historic C11I1ge 
of variability in southwestern ponderosa pine does not find that tree groups were even 
aged. Rather, the literature suggests that tree groups were often comprised of multi-aged 
trees intermingled intimately in the same area (Long and Smith 2000, Mast et al. 1999, 
White 1985). Uneven aged tree composition within groups is important for vertical 
structure and provides for-age and breeding habitat for songbirds as well as thennal cover 
for captors as well as deer nnd elk. 



Department personnel from Regions l and 11, Research Branch, Nongame Branch and 
Habitat Branch attended a workshop on the new interpretation in Flagstaff including a 
field trip to stands marked under the new interpretation. AU the Department personnel 
who attended the workshop were concerned that the degree of openness pennitted under 
the new interpretation because of its potential to negatively impact forest wildlife 
including goshawlc squirrel, bear, turkey, and dense forest soQgbirds. 

Tile Forests have decided that they do not need to do any NEP A on these changes 
because they believe it is simply clarification of existing guidance. The Department is of 
the opinion that the Forests should have gone through the NEP A proc:css, or at minimum 
consulted with the state and fedeml fish and wildlife agencies. Consultation, or a forum 
for discussion, is necessary between the Forests and the Department to resolve these 
concerns. 

,Regional Wood Supply An nlysis 
The Department is pruticipating in the Wood Supply Worlcing Group, wbichjust recently 
held its second (of7) meetings. The WSWO is comprised of natural resource agencies 
and wood utilization private industries; the group is facilitated through a Forest J:lRA 
(NAU-Tom Sisk's Lab) grant; and the grant is funded by the Forest Service. The group 
is tasked with estimating the amount of small-diameter ponderosa pine wood that would 
be available from forest restoration projects, for the purpose of establishing a small
diameter wood industry. As per the Governor's Forest Health Strategy, and other 
regional economic assessments, landscape-scale restoration of fire-adapted ecosystems is 
unaffordable under current contracting processes. Tile only way to see landscape scale 
treatments be implemented would be to allow small diameter wood industries to pay for 
the restoration treatments. Wood industries, however, are only willing to pay for these 
treatments if they know the wood supply will be adequate to cover the costs and generate 
profit. 

The Department supports this effort, as long as the analysis is driven by goals of forest 
restoration, wildlife habitat, and restoration of fire-adapted ecosystems (a~ opposed lo 
designing treatments that maximize lndustry gain and encourage long-tenn extraction of 
trees beyond the goals of forest restoration). The analysis uses a GIS approach, and the 
Department has worked successfully to ensure Ull\ttbreatened and endangered species 
habitat, riparian habitat, and wildlife movement corridors are considered during the 
analysis. A product from this WSWG is expected in fall 2007. 

lUibab National Fo~t 

Westside Habitat lmproycmcn!JSijdc [li'C: 

On July 5, 2007 at2:30 pm lightning ignited a fire within the Westside project area. This 
fire burned about 6,000 acres and burned sections of the treatment area defined as 
pinyon/juniper push areas, pinyon juniper woodlands, upland areas, and valley bottoms. 
The ftre burned in a mosaic pattern and a majority of the [lie was low to moderate 
intensity. A significant portion of the fire burned over the acreage burned in the 1996 

Bridger fire. A Burned Area Emergency Response (BAER) team was fonned and several 
rehabilitation treatments for the areas Ull\t burned at a moderate to high intensity arc 
planned for implementation. As stated in the draft BAER report, the goal for the 
treatments is for the control of cheatgrass not for erosion control. 

During the time of the fire, it was recognized by the media radio and press releases that 
this area is in quality mule deer habitat. Region II had the opportunity to comment on the 
initial report and suggested to the team that ~Y incorporate sbtub .seed into ~e 
treatmen1s to aid in the return of winter browse speetes; and that they constder mereasmg 
the amount of early successional native grasses as opposed to planting sterile rye. There 
is evidence in the literature that if successfully germinated, sterile rye grasses can impede 
the establishment of native vegetation. 

At the present time, the fire has not slowed plans for implementation on the Westside. 
There may be slight modifications in timing of seeding and herbicide trcaunents 
however; the Department still plans on seeding 500 acres of desirable browse species in 
the faU of 2007. The Region has been working with Truax Drills, Inc. who has been 
developing an interseeding tool that will seed shrubs into existing vegetation. Jim will be 
coming out to do a site visit on the 30'b of July to the Westside treatment area to hone in 
on specifications for the tool as well as look at current conditions within the fire footprint 
and beyond. 

Currently, pinyon and juniper habitat treatments are expected to resume on the Westside 
next week. Forest closures due to dry conditions as well as the wildfire hailed 
implementation for seveml weeks. Tile contractor C?ntinues to do an ex.cellent. job 
removing juniper from historic push treatments. This type of treatment Will continue 
throughout the summer. 

Coconino National Forest 
Senate Bill 1441 Progress on Anderson Mesa Grassland Restoration 

Both the grassland restoration and the lake fencing are on going since the last 
commission briefing. Approximately an additional 1500 acres of grassland restoration 
and 200 acres of seeding have been completed. This brings us up to approximately 2600 
total acres of grassland restoration and 530 acres of seeding. Diablo trost is currently 
tallcing with additional contractors and considering hiring more crews to speed up the 
work. 

GFFP 
The ))epartment continues to participate in the Greater FlagslaffPorests Partnership 
(GFFP) on two primary projectS: I. Completion of the Jack Smith/Schultz Fllels 
Reduction Project NEPA planning. and 2. Ensuring that the Forest's and GFFP's 
commitment to assisting with Research Branch's wildlife research in the wildland-urban 
interface of GFFP projects is honored. While the scope and future activities ofGPFP are 
stiU uncertain at this limo, the Dcpartrnenl will continue to follow GFFP activities and 
gauge the benefit of our continued participation. 



BLM Arizona Strip District: 

Upoer Lang's Run Integrated Vegetation Management 

The Department commented on a draft EA for a 9,()()(}.acrc watershed vegetation project 
near Mount Trumbull. The Strip District is beginning to look at planning at a watershed 
level, which will increase acreages associated with treatments. While the Department is 
in full support of this type of planning, it has become increasingly important to be 
involved with aU stages of tl1e project. We have been working well with the District on 
this project; however, we have some concerns that not aU the appropriate tools ~ being 
addressed as possibilities to meet vegetation objectives. For example, many of the 
conditions in the project nrea nre that of an overslOry of pinyon and juniper witl1 little to 
no understory. At this point the BLM plans to thin some of the overstory, but bas not 
fully explored methods to do so, as well as bow to incorporate appropriute seeding 
techniques. The Department has plans for several field trips to this project area and is 
confident at this point that OUf issues will be henrd and at lease pnrtially incorporated into 
project planning. 

OTUER 

Colorado Plateau Native Plant Initiative (CPNPI) and the Northern Arizona Native 
Seed Auoelatlon (NANSA) 

During the week of June II ... Regional staff attended the Colotado Plateau Native Plant 
Initiative Meeting in Moab, Utah. 

For several years, state, federal, and non-profit groups in Utah have been engaged with 
the development of native plant materials on the northern part of the Colorado Plateau. 
Region n bas worked with members of tbesc groups over tbe last 2 years in gaining slcills 
in bow to use these native plant materials on the landscape, specifically related lO the 
WestSide Project on the North Kaibab Ranger District. With increasing habitat 
degradation due to fire, drought, and excessive grazing, important AZ wildlife habitat 
continues lO be at risk. To date, the limiting filctor for habitat restoration is adequate 
native plant materials. 

Until recently, the scale of Utah's native plant program did not include the southern part 
of the Colorado Plateau or any of AZ lO speak of. This status is changing and the main 
reason for this meeting was to work toward joining the existing groups into one Colomdo 
Plateau Native Plant Initiative, and the expansion of efforts Colorado Plateau wide. At 
this time, AZ groups and agencies are welcomed, invited, and encouraged to participate. 
The group is not asldng for money at this time but more importantly ideas and needs for 
the progran1. Because this group is just starting, there is an opportunity to be in an active, 
ltndersbip role from the states perspective. The UTDWR has bad a successful habitat 

restoration progJ31t1 for ~. and should the Dept. head in this direction, the Region 
recommends that we utilize their experience. 

Notes from the 1" Colorado Plateau Native Plant Initiative~ available upon request 
Opportunities to learn and participate mon: in the program will become available in 
September at a Res1oration Workshop in Grand Junction, CO and in early November at 
The Ninth Biennial Conference of Research on the Colorado Plateau, Flagstaff, AZ. 

At a more local level, the Northern Arizona Native Plant Association (NANSA} had an 
additional meeting in July. This group continues to work as a sub-group of the CPNPI. 
This group hopes to raise awureoess within the 1~1 area for the need for ~alive se~, 
work on developing a market for local seed, and conttnue to work on small native seedmg 
projects. Although this group has only recently formed, there is now the poten6al foro 
coordinator, which will expedite the abi lity to gather interest and apply for grant money. 

Coconino County 
We are actively engaged in the Coconino COtmty Parks and Recreation effort lO sell a 
conservation easement on Pumphouso Orocnwny to NRCS through the Fnrm Bill's 
Wetland Reserve Progrnrn. TI1e Depnrtmeot is currently working with Coconino County 
and NRCS to develop a conservation plan for 01c casement that will restore and enhance 
the wetlands of Pumphouse Greenway, reduce wildli fc disturbances and control 
buman/domestie dog access within the wetland, and provide substantially more 
Watchable Wildlife developments for the area. Planning is almost complete, and the 
easement purchase is scheduled to occur in November 2007. The Department recently 
participated in a public meeting on the Pumphousc WRP, where we presented 
iofoxmation on wildlife habitat in the wetlands as well as Watcbnble Wildlife 
opportunities. 

Naval Observatory lNRMP 

We attcoded a meeting and reviewed a draft plan for the management of natural resources 
on the Naval Obsetvatory. 
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District Ranger, Peaks Ranger District 
5075 N. Highway 89 
Flag.slaff, AZ 86004 

Go'IUHOR ......,........,.,..., 
COMMISSIONIRS fl<i,..~~ 
OWI:Iwi,IIIICMAO. U, ~li.Y, f\AQ!'TMF 
W1WAW H. WCWH, GOlD CNI'tOit 
8oeH£RM&II00€,1\JC$0H 
JEMHII'Dil..loWtl'", flttOCNU: 
RoiERTR. ~. Aou. 
DIRECTOR 
DuAMI; l.. StWJUfl 
O!:PU'YY DIRECTOR ............... 

RE: Comments on !be Jack Smith/ScbuiiZ Fuel Reduction and Forest Heallh Project Proposed Action 

5 Junc2007 

Dear Mr. Waldrip, 

The Arizona Game and Fisb Department (Department) has reviewed the Jack Smith/Schultz Project: Proposed 
Action (P A) by the Coconino National Fore.qt Peaks Rangers District (FS). The Department appreciates the 
extensive opportunities for collabomtive participation with the FS Inter-disciplinary Team (101) and the 
Greater Flagstaff Forest Partners!Up (GFFP) during development of the Proposed Action. 

The Department would like to lake this opportunity to aclcnowledge the progress the FS has made over tbe last 
several GFFP-collaborative fuels reduction project in their approach toward forest restoration and wildlife 
habitat. We have seen a positive evolution in FS-OFFP proposed actions that will result in more heterogeneous 
fore.'lt stand strucrure that provides higher quality wildlife habitat for multiple species. In particular, the 
Department would like to thank the lOT for their willingness to craft language within the PA that explicitly 
defines the terms they used to describe spatial heterogeneity (e.g., tree groups and stand openings). 
Clumpy/groupy stand structure tends to offer better vertical diversity, thermal and hiding cover, Oll well as better 
foraging opportunity for wildlife than does n more evenly-aged, evenly-spaced forested stand. The stand 
structure described in the PA will provide wildli fc habitat that more closely resembles the historic range of 
variability than would a homogeneous stand structure, ond the Department aclolowledgcs the lOT's efforts to 
achieve these conditions within the PA. 

Moreover, the Department appreciates the lOT's efforts to ensure that there is a diversity of group sizes within 
tl1e stands of the project area, and that the amount of forested area in canopy cover is well-represented within 
the range of canopy covers proposed. For example, in the SchuliZ Pass WUI West Zone, the FS proposed a 
minimum of 25% of groups will retain canopy cover greater than 50%, 500/o of groups will be retained with 
canopy cover between 40 and 500.4, and no more than 25% of groups will reain canopy cover between 30 and 
40%. TIUs type of planning helps to ensure that some groups will be large in size with higher canopy cover 
which is an important forest characteristic upon w!Uch many wildlife species depend, particularly passerinCS: 
turkeys, raptors, mule deer, and black bear. 

However, the Department reserves some concern about the proposed shift in how the FS plans to reduce overall 
tree canopy cover within treated areas. The Department has vetted these concerns during several IDT and 
GFFP meetings and has been unable to resolve these concerns with the FS. All previous FS-GFFP planning 
projects have planned canopy cover reduction levels ot the stand level. In this PA, the FS is proposing target 

Arizona Game and Fish Department 
Jaclc Smith/Schultz Proposed Action 

Pagel 

canopy cover ranges at the group level as opposed to the stand level (wh~re a group is defined as an aggregation 
of one or more clumps of trees of varying age and size interspersed with openings). The Department finds that 
this change bas the potential to sigrtilicantly reduce the amount of forest cover within treated areas. For 
example, the PA proposes to reduce the forested area in certain zones to between 30-50%. Canopy cover wilhin 
that forested area will be reduced to 30-60%. Under this proposal, overall canopy cover in this management 
zone could be reduced to as little as I 0% canopy cover if measured across the stand. Without considering the 
average canopy cover across stands, the Department has some concerns that the FS may not meet the canopy 
cover requirements for wildlife in the project area. 

It is our understanding that the decision to reduce canopy cover at the group level is based on Regjon 3 
guidance, per a new interpretation of the northern goshawk guidelines within the 1996 Forest Plan Amendment 
(Ill!). However, the Department has received no formal documentation of the new interpretation. 

The Management Recommendations for the Northern Goshawk in the Southwestern United States (OTR-RM-
217) defines northern goshawk habitat through the structural habitat attributes of 14 of the hawk's prey species. 
The canopy cover data described for these t>rey species, and for the oort.hern goshuwk, were measured at !be 
stand level - not the tree group level. By changing the canopy cover targets from lhc stand level to !be group 
level, the Department is concerned that I he FS may not be meeting the habimt requirements for those 14 wildlife 
species, and also may not be meeting the habitat requirements for the northern goshawk per the 1996 Forest 
Plan Amendment 

Related to the new FS guidance for implementing the northern gosbawlc guidelines, the Department is also 
concerned !bat FS proposed treatment may trend toward even-aged group selection over time. For example, the 
FS proposed to regenerate groups of VSS I and 2 while reducing canopy cover for tree groups of olher VSS 
classes. Managing tree groups by VSS class comes across as even-aged tree group management However, 
scientific literature describing the historic range of variability in southwestern ponderosa pine does not find that 
tree groups were even aged. Rather, the literature suggests that tree groups were often comprised of multi-aged 
trees intermingled intimately in the same area (Long and Smilh 2000, Mast eta!. 1999, W!Ute 1985). Uneven 
age-d tree composition within groups is important for vertical structure and provides forage and breeding habitat 
for songbirds as well as thermal cover for raptors as well as deer and elk. 

TI1e Department requests the FS consider our concerns regarding overall canopy cover across stands as well as 
across the treated areas, and recommend the FS carefully evaluate potential impacts this canopy cover reduction 
might have on wildlife habitat during the Effects Analysis. The Department also requests any formal 
documentAtion that may be available describing the new Regjon 3 guidance for interpreting the northern 
goshawk guidelines, as well as an opportunity to fonnally comment on that new intcrpretatiorL 

Thank you for the opportunity to comment on the Jack Smith/SchuiiZ P A. We aclcnowlcdge lbe lOT efforts to 
carefully describe resultant forest structure post-treatment, and we look forward to continued cooperatioo on 
implementation of this important forest ~1oration and community protection project If you have any 
questions or require additional infonnation, please contact Sarah Lantz, Urban Wildlife Planner at 928-607-
0650, slnntz@az&fd.gov. 

Sincerely, 

Saroh LaniZ 
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Cecelia Ov8fby/R3/USDAFS 
021261200811:02 AM 

To pdl <31orest blologlSl&@FSNOTES. Barbara G 
Pt11Uips/R3/USDAFS@FSNOTES, Bobbl L 
BatrereiR3/IJSOAFS@FSNOTES, Romle 

bee 

Subject Fw: Belor et al. paper 

FYI, a paper that sort of rocks the wO<td for the 1996 goshawk guidelines. The strongest pattem in their 
results was that • •.. production of fledglings decreased as the breeding area's similarity to the goshawk 
guidelines increased." The authors conclude that the Forest Service should reconsider its decision to 
apply the guidelines to most of the forested lands In the region. Wow • 

Cecelia 

Cecelia Overby 
Forest Biologist, Wildlife and Fisheries 
Coconino National Forest 
1824 S . Thompson St. 
Flagstaff, Arizona 86001 
{928) 527 ·3460 

·----------
-· FO<Warded by Cecelia 0verby/R3/USDAFS on 0212612008 10:42 AM -

•susan MacVean• 
<SMacVean@a%jjfd.gov> 

02125/200810:45 AM 

To .us>, <bnoble@fs.fed.us>, 

cc 

.us>, <hprovencio@fs.fed.us>. 
s>, • Janie Agyagos• 

<jagyagos@fs.led.us>, <shaula_hedwaH@Iws.gov>, 
<cllhompson@fs.led.us>, <bagarcla@ls.led.us>. ' Roger E 
Joos" <rejoos@fs.led.us> 

Subject FW: Beier et al. papor 

In ease you ha.dn • t al ready seen thia . .. 
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Does forest structure affect reproduction of northern 
goshawks in ponderosa pine forests? 
Paul Beier••, Erik C. Rogan', Michael F. lngraldi2 and StevenS. Rosenstock2 

'School nf FctN/Iy tlld ~ c.nter ltx EtNtollmenlal RJNeateh. Noi1lwn MzoniJ ~ Fllr(pt8l( AZ 
llliOII, u~ tlld 'Arizona Gllmo end Fish DepertmMI, 2221 1\Vst Greenway Road, PhofJrJr. AZ 85023, USA 

Summary 

I. Many management prescriptions are based on ecological hypotheses; evaluating empirical 
suppon for these 11ypothCSC$ can improve management. There has been oomiderable dispute about 
the potenlial response of the northern goshawk lo three management-driven forest structures in 
ponderosa pine forests of the soulh·westem United States: (i) the structure f<OOmmended by US 
Forest Service's goshawk guidelines, designed to inCKaSe the abundance of 14 goshawk prey species 
and lit us benefit goshawks: (ii) preferred foraging habilat as suggeoted by empirical evidence lhat 
goshawks forageseleclively in areas wilh abundant large trees and dense canopy closure, ralher than 
areas of highest prey obundanllt; and (iii) presenlement (i.e. prior lo Euro·Americun sen lemont) 
wucture chantcteri~ed by clunlps of large trees, canopy closure < 40% and dense herbaooous 
understorey, which could have DCS~~tivc eO'ecCJ on goshawks. · 
2. To evaluate empirical support for 11ypollteses that goshawtc reproduction i.s aO'ecled by euch of 
these ahree foruutrw:tures, we measured foreststructure in a 121 S-ha nest-centred circular area in 
euch of 13 goshawk breeding areas on lheApache-SilgreaY<S National Fore.~, Arizona. The breeding 
areas v.-ere selocted to span a he run range of productivity (fledgling> per year monitored) over the 
previous 9-year period. 
3. Forest structure had a moderate effect on goshawk productivity (r' S ()-46). Contrary to 
expec~ation, goo hawk productivity decrased Mth increasing similarity to the goohawk guiddines. 
4. Goshawk reproduction was not correlated with resemblance of tile brteding arta to preferred 
fcmaJna habitat or retemblance to pca<lllement rorest conditions. 
5. Sy•thuls and app/lca/loiU. Because the goshawk guidelines may not improve goshawk 
reproduelion, the Forest Service should reconsider its cleeision to apply the guidelines to most 
forested lands in Arizona and New Mcxlco. Managenshouldevaluateempirical support routinely 
for the major ecolosieal hypothese$ that underlie ro,...t ~plions. 

K-v·-rdl! A<dplltrtttrtlll$, eooiop:al rutoralion, forest management, forest structure, Plnw 
~Ill. reproductive suocess. ~ti"' ltructuralstage 

Introduction 

The northern goshawk A<dplttr ,..rill> L. is a species or 
coneem In Arizona (Arizona Oame llld Alb Oepartrnenl, 
undated) and a US "''"" Servloa sensitive spociesln Rqloo 
3 (US For<SI Sen-Ice 199Ja). Tho soshaw\ popolotion in the 
weatc.rn United Suua was evaluated for Jiacln.a under the 
2ndllngt'redSpedeiActlnl992and 19?8(US Fish& Wildlife 
Sorvlcoi9?8).ConoomOYerthcstatusorthcphawkp!Oillptod 
the US M>ltll SeMon todeYdop ma...-t reoonunendations 
for National f'Oresu in A mona and New Me> leo (Reynolds 

•Correspondence 11.Uthor. E-mail: paul.bek:r@nau.edu 

., of. 1992; re(med to hereal\er .. 'goshawk auldellnes'). 
In 1996, the goshawk guidelines were looorporated Into 
amendmtotsol'aU M>rost Plans in thcsetWOSIItes(US Fomt 
Service 199S, 1996). The amendments require 1M gnsha-.1< 
auldellnes to be implemented on all Forest Service romti&Dds 
thatarenot~forMoicanspo<ted.....U(Srrfxocddtrnrnllb 

tuddo). A fuodamenlal assumption oftbe goo hawk auldelines 
Is lhstthe 'goshawk Is a forest habitat aenemllll tllat uses a 
variety or (omt types. fora;! ages. !lructural oondition~ and 
suocessional stages' (Reynolds., ol. 1992: 1). Roasonlnstbal 
'if goshawk populations aro a barometer or their prey popu
lation~ then forest managementshould feature prey habitats', 
Reynolds e/ al. (1992) prescribed a forest SlruCiuro that 

C 200711M Authors. JouroaJ c<~mpilallon 0 '1J'Jl11 Bridsh EcoJO$k:aJ Sodety 

should pnwide ahaodant pop.Wioos or 14 prey~ 
Following Rtynolcb tt ol. (1992). ,.~ .,.. tile term (Otal 

suuctoreto iadllde cleocripcon su<b as Ute dalsity, cliamctcr 
dlstn'botioo. C3l>O!>J doswe. namben or ..... &Ill! 1cp &Dd -...... cm.m..Jd ., a1. (200S) proYidc "" aJtemutJ"' OOl1<ePI or 
idealllQshawtc habitat. 'llldr review or habitat ... SludJCS 
in North Americ:a(ll or 12 published afterthegoshawt 
gulddlne!O s._u thaliJ()shawk forqing lneatioos within 
their homeran30Sareelwacurizod by many Jarse (> -an 
diameter 11 b1U51 hdght (d.b.h.))trecs llld denoc (> 40%) 
eanopy clos., but thai gosbawb do 'not tcloct "ancls with 
the arutest prey abundanee' (Greenwald tiiJI. 200S: 120). 
Although none of tile Sludies rmcwod by Greenwald II of. 
(lOOS) hypothesi%ed that gosbawk rcproduetioa or survival 
would be bighcSIIn gosh.,.k brteding arca.o with many larse 
trees and dense canopy closure, this isaJHSOnabk hypothesis 
rrom these observations. 

.,.._k rcpllduetion in......., North American laxld=pes 
ftuctiiOICS ~ IIIIOQI ,.. .... probobly driven bydwi#S ... 
-.ber and prey abundance (Kcru>edy 1997; Kriiger ol 
Undstr6t11 2001: McClam~, Kennedy A Dewey 2002). Olle 
posslbllltyis that rormstructureafl'<ets reproductlon onl)' 
duma yeon or blah llodiP11J! ........, otber yean bein& so 
poot that 1M lnnuenoe or habitm is obseured. Fo< example, 
lllorctoo(2002)--..tlhat aoohawtc reproduaion virtually 
ceued in La Nii!a yeon (yean or1ow pn>CipitatioD in western 
Nonh America driven by ookl ocnn temperatures in the 
equatorial Padfle~ .,...-ridillJ! habitat effee<L Altcmativdy, 
(ore$1Siructure mlghtlnnuenee reproduction only in yean of 
poor reproduction; for eumpl., Knli« & Undstriim (2001) 
observed !hat in good yean oil goshawk ttrritorics bad biJ]l 
prodiiCtivlly with llnle varia<ion &mOilJ! brooding,...._ 

Toaddn:ssthese tuues. ward"'ed goshawk no .. productivity 
(1V(t a 9-year period to rorut structure In landscapes around 
13 goshawk breodlna oreas in ponderosa pine and pln...ook 
rorcsts on thcApacho- Slt&reaves Nationol Forest In Ari2ona .. 
Our objective was to assess how reproductive Auccess of 
JO!howko varied with similarity of goshawk breodingareasto 
three Allcrnatlvc forest structures (aoshawk guidelines. 
p .. rerred rora&lng habitat, pr=nlemen< conditions) over a 
tlmesp!lnthatlneluded a rallJ!O or ell malic conditions typlctl 
or the South·-tem United Stoi<S. 

In Lhesesamt~ south-western forests. ccot()lical restoration 
of ponderosa pine (Pinus ponderosa) and pin..oak (Qutft'IU 

spe<ies) (o ..... ha' been propo<ed tO reveneeha11J!CS to fOI'CSI 
structwe and runctjon e~~u.sc<l by " century or livestock 
g.ra:zing, fire suppression and timber ban-est, and to reduce 
the rbk o( stand·replaciog wildfires (CovillJ!tOn It Moore 
1994). Accordingly, DJa00i<11 in the region are pmpooina 
trcatmtols to restoreconditioos that prevailed prior to Euro
American ctlemenL Compared to elliTCOt forest structure. 
these pmdtlement conditions atechara.c:terilcd by lower Mettlodl 
basal area, stem de.Mity and canopy closure, and a l•raer 
rractlon of tbe landscape dominllted by 1•'1" u ... (Fule. nuov AAIA 

Ccwinaton&: Moore 1997;Mastt.tal. 1999; Fu.lt~JQ/.2002; WtttudW l(lthawts on the Black Mesa ancl Lakeside Ranp 

Ylalull o/. 2003). Coocan thalptaettlcmmtl'omtSI"""u,. 01act1cU o( 1loo ~~-- N•bonOl Fo"'l ba '""""""" 
will affcc:t SQSbawt populations ad~ b ooc ol tbc m1lo Ariz.onL n. A'illty atta il ~rt of the MOj!OIIon Pluea-u. ae area 
lssucsraiJedbyenvitOillll<lltalad""'ac:Y&roupooppooedto -•led b7 bdl~>< ond .....,_ I7PO tols !hat""""' dlC 
lmplen~uatioo or reSionotion treatments (US F'tsh &Dd uplifted -lhota edto ol tbo ~ndo Pl•<•u ond is doariaual 
Wildlife5<rvlcel998). I>Jpoedtr-ploe. EkYa-lo l!wso..,yaru,...:df-t768 

MaDa&<n would bendll fnlm an empiricol......,_t or 10 :1017 • <- 21J.I•~ I• oheoclnediaa oueu, olhalcaf oo1< 

bow lhcse three altemati~ (omt Stn>etum woald aiTea (Q -~ .,..,.. plot<' -~ llti10~« Juniper""""""' 
..,._, ... UW.jwUJ>or(J .. _,fl<qUOIIdy-

aoshawts. Altboup c1u.ct experiments ..,u)d be Ideal. wllll poedtr- pOoe, copociallya< ._.. dovaticm O< OllOOO!I>-

,............,uldbaw:towipranclomlyastatisticallyuocf\11 -·tlojxi.AI ....... deva-ondio-coo)'OOI.~I 
rtumber ol goshawk tt::rr'korics lO nqwrc.od lrc:almmU and tp1Ct. wet"e l)ou .. u Dr ('MIIIIIb'""" ~W~~Uifll/). white fir (A.Nrs 
oont101$.andit would tal:.edecaclesto implcmmt t-ts -). and_(,._.,-~o-bd.U (ll~ 
llld monitoc gooha-Nt - We <:booe a less dir«t but ...S Now Mulco 1o<us1 (l!obln/o -a-) .,... commoo 
moreCltjl<>diontappn>ed>byOC>f1diiU1a.,wwt rq>r<>duetioa .--., ..,.,pec~oo WOoPOUL AMual prccip;,.tion *' dlC 
..,.._;th sim:11ari1y of phawt breed.ina an:as tO eac:h of' lhae ocarut wntber MatiOfl (Sbow Low Airport. 2102 Ill elevatiou) 
th~alccmatiYeforeststructu.ra. awrapd )t<fcm durin• 199)-1002., wilb drie:P yean: ift 2001 

SeveTaJ previous studlcsha>'O relaltd Sland charl<teristkl ()'lao)ood 1996()1 .. CIQ).ond rdaliwly--lo 1993(Sl-4ao~ 
topbawkreproducti<ln(Crocter-Bedford 1990,199S; Ward, 1994 (l(l-7COI)and 1997(<6"6<m~ 
Ward lt11bbets1992; Palla 1997; Finn, Manlufl' ol Flrlond OUr rcswdt '""Miks oocorral wllhiD • llls.ba dnle (radios 

1961 m) rrom the JtQ&raphieal een1roid of taeh ara•s koown 
2002). AJthou&h each of these S'tudies provided useful DOftlo:ttioM. ToavokltbolmplbiJonthat&besocin:lesCQt'f'e.Spond 
lnronnatton about how reproduction varies whh one or more cOCCb' to JOihlwt ttnito,_ we * l!'lc u:rm 'aoshlwk bnlodfrta 
forest uait,no study addn:s.scdlheseparticular fomtRrucluta areas' to rcrer to aheso circular areu. 
di~tly or compared empirical suppOI'I for alternative None of I be ~1twk breedina artu in our study e.xperieocc:d 
hypotheses. Furthermore, these studies were limited 10 timber h~rvosliR > 1% or the breedlnaarea (mean 2·8'%. range 
relatively shon monitoring periods: 3- 7 )'tars per territory 0 .. 7•6%) durfna 1993 .. 2002.. Thus we belie¥C thatlho aoshawk 
(Patla 1997) or 1-lyears per territory (all other studies). r(J)foductronwCiobtervedvmnoufTecttdbyditn.arbanoeorothu 
Monitoring reproduction for> 3 )'eats is appropriate bectuso ahOtt .. ~enn tll'ects ortbnbtr h1rwst. 

0 2007 The Aolho"' Jovmal eompilalion 0 2007 British i!<oloJIW Society. JorKMiof Appli<d Ecoloc. ol$, )42-lSO 
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MONITOJIUI'CO OOIHAWK AEPROOUCTION 

Duriaa 199l-l11Cn, .... ~a.... .... Fblo ~us 
f'oniiS<nloe(USF$)111dNcdomA-~

IO-oonbcl'l......,...alatboM...,.,..._Eocll,eat, .. llnl 
.Wtodcodl--~ ....... -r.April&nd 
MtyiO-ocxupooe)'&ndloal<uy--.AllbiJtorie 
'bnrrdirll lret wu a ... the «du:a« otiiiGt:J dnc u inmbl:dq ...,... woo-••-oooedll!follhe ""'"""l ,.. ... If 
OC<OJPO"CYWitno<_Q.....,aoh4Jiorio...,oi..., .. -.cl04 
wlhal•rohM wtthll'll 1-6 t• radiUitrOUftd chtoe:nuokt or knowa 
Milt&. ud\ldina p"yOft-jlllllper woocllaftCk., meadows or otbtt 
lrec.las areas. Ponowlna USFSSouthowc:stcm ReJioa'sn~ 
10ohaw'k , • ..,,.., pt'Oiocob (K"'"""y .t Sl>hlool<er 1993; Joy, 
Reynolcb.t lAUe 1994), ... ho broodculeooopodllo ~·• 
d lclo m-rrom OO<Ibem ....,.,...., Plo)'bo<~ '-1* PIO"'dol 
b)llh& USf'S lnchided both the adu1c •alum' etll and tho rm.ale 
'Wfil' caD. Tho alarm otdl wu \~ted l'tom June to tttl)' JUly (need~ 
period) and tbt wtfl call wat 1tiCd from late July 10 ttrly SeJI(tmbet 
(llcdBfi•l period). lk<•ooc Woodbridp .t Dc<rlch (1994) roond 
9w. or alle.maUvc nes4t within 800 m or the l•u known n$. we 
ptuced .2A etUina polnt.t unffMmly throuJ)Io~u ar~SOO.m f'Jidlus IUU 

trOWld PfC~ nc.1 ahcs. lrwe wuld not vult) nos.tlnaac:dvlty lo 
1.0 (l(C;UpH<I area early In d'lo sctton, we conducted • tetOnd lt;ii'Vt)' 

dutlnaohe il<dlflna depend- pc~od (AUIUII), We open I op 10 7 
pcll0n4a)'S starthfna a bt'etd)na am bc(cwecomfdcrina it unoecupied. 

An trca was COntfdeftd occupied lr I p.lr of Joshawk.J were 
lnrerrcd to UIC the IIU durfnt ll Se~t Jllrl o( I be bfttdhtJ 1CU00. 

baRd on pmcnoc ot a new or rerurbl~htd nat. an tdoll bird at or 
Mtr a nca.t M ~ 1 oec:Uont. or tt.h m11 ... mO\!Jted rulhen: and 
PRJ remaiN around I IMSI ltNChltt (JJ\If"'kU 1999). A oest was 
con~illnd acti .. lr .. oblctw!d 1 rtm.aJc ,.._.,.k 1n h:ubadoo 
poll~ II Jca1t OM (f'Cih Ill Or tp: tbeft rrapncntl or ftcdJiint or j....,..._ ...,..wb(fnlrlldll999). Adi,. ,_.....,¥lolled 
at...._ once cwry 10 ..,_to ..onltor ltaNiaod produeti'l'ily. 

A ll*t .,. detaMd ..,_.,.. tla1 lcaSI one owdlq JUtVMd to 

100% ol lhdlfl ..... ()9 AJ10id: So-hor 19t1). A ... -. 

.................. (1994) ......... 1'1>!<poldo.OtbJibo

.... bc< o1 4&1111- haldllal. Pn>d ... M,ywu -....s u .... "".,_.... ..... __ .. _,.,.. __ _ 
~-lbaolhe-.,dldnocllodp. 

We....SOodlfqlpco,eu- ("""'111"'1'""-f"'' 
-.toy per _,r.d _., ... - o(""""""""
Naop<Od-.i.tlybo,_..._....boeo_h_...,. 
oeM.,.....,. pUn are Pf'C*:OI and Initiate brcedlaabla {potu 
lnta.h&el _, or eatty at.ndcmmcal o( lowr q .. Uiy sites 

(McCb.., tr•l 2002~ Krl1« a Uadm6111 (lOCII) rouod lhlo 
breedllol ,...., ...... ..u .... plcd _.......,_..._. 

...... ·-., ........ pain""""'""" f.o. ooly lbobe<t ..... 
wac oocuplod In ,., wid\ ftw notClna auc:mpts.. Flcd&llnas per 
yur mooltonld tncorpoRI• both me~sura. Simillrty, Wle.w a. 
Roynolch (100$: 110) foundlhlllhe nwobetolllcdlflap p<Odua:d 
pn adult t othJ!wt over a IO.yur period was 'I reliabLe lndtx at n.--· (WhldllheJdtA""" .. _,.,,...,,., lhebtool..,.popcolollon~ 
Wodfdno< ... dooarorlheft"')'COfcodobnoolilotoiOiwudiloo"'"" 
boclu.tt b7dc:nnJtJoo tn arc:e whh 1 DCWty dltc:O\'ered nest co\lld not 

boda•lllcd U UDOC<Uplcd. 
From •JI46 101hawk brtcdlna 1rt~s known and monJtortd 

tnnuallyfo11ll orpartofl99l 2002. wcnci\Mied 18bftedinJ irtaS 
beciUSe > $0% or lho brecdlnt I fell WII dominated by chher 
pf.n)'On .. Junfpe:r or mh.cd oonlfor YeJCtaiJon t>'PC' and (out bl'tedl.n,a 
ateu at which major dl.tuubanco (clmparound construction, 

onbet - iD > ''""or doe .... doltot !he 10.,.., period) 

---'d\a'lotd>e-ooofqpr:lod. ---..,.....ur. 11111,..._. __ 104..,.,...._ ........ _ 
CMr aueatioo cob~ llal in dw forest type. We thai JdDded 
lhc r ... ._ ..-od"""" ac1 r...,,.... p<Oduc:llte"""""" ._ 

... --..... _, ...... ;.-.. pnod...m.y • 
For- u ......... cakulal<dllolpnp p<Odoool 11ft_.., 
arta(IICICTabk:SI iuSapplcmc:a.tatymaltri.a:l). 

MEA-SURING FOREST STRUCTURE 

Mer ohe IO,eata otiDOdll...ma.-aD- locaoioos bad._. 
dc:ccmioed. we mt&SUrCd forest stnactu..rc in oac:b or tho 1 1 brecdina 
Ita&. Wem~pp:d one.samplc pc::Mt pc:r+05 ba(IOacrcs) thtollaJ'totl 

eocb l>n>odin8""'f-JOOpoioiSJ1ft.....,.,.,eo). ""'""""eocb polnl 
a Universal Transvene Mm::~tor (Ul'M) toea lion, &nd Uled sJobU 
positioninsl)"tem (OPS)unltsJO locate nell potnl OQ lhta.rOW'Id. 

1laocd on ndlo.tdem«ry Sl\ldleo, Reynolds tt ol. (1991) pc>llool 
three k.e.y CCNI'Iponetlts to a pbawk bocne ra.nllt' nc~t areas (73 h& 
di'Vlded amooa three alu:matc ntJt artu and lhrec RplaeeiDIInt 
11rcas); 1 post-ncd&inarami1y aru ( 170hlt near lhenesl ute4 by lbc: 
rem1lc and Jlcdglinp rrom incubation throu.aJt Juvcolle dkpcnal): 
and a tOf'a&inaarea (218S haofaddltiomtl l'oraair\8 ltea (or"'' m1le 
goshawk). AM~dosefo tbencst m.ay ha.voadlffoce.nc lnn..cnce OC'I 

phawk ttproducdon thao do more. dltlant arn e. Thut 'A'C 

evaluated (Ote$1 JtNaure In 1wo artu: 1 clradar area CC'fttred on 
l.bo JCOSttpbic:al centrofcl oru.e bmdinsarea'l nat &ocation.t. and 
•'•._,.acn\llustrou:od thitd:rck. "'"Ml4l-hadrt:k(n1dJutiiOm, 
~,... pc4o1os) woslnteodcd oo _.,... obe..,. ,,... tnd 
post·Rcd.&fns ramlly area: rot brevity we: retc:r to .W. drdc u the 
Cenartl ZonoolaJOShawtbmod~aarea. Tbeltlft~u wu thtam 
wbbin • dcde ol radius l967 Ol. adud:u\.a the Cca.tntl Zona. and 
lh,. """""posool971 ba ('-lAO ""'pie pcinos) or lho r.,... .. ,,. 
-IOII>o-""..rtriOdlioatcOMiheF ....... -T ... IIiol 
IllS ba. tbca: areas rt:pft:KOC l'Wf or a 2A»M bonN....,.. ror a 
polT ol bmdioa IQohlwb ~ niiL 1992: KtMcdy II IlL 
19M). FundiaslimioaoionspRC!ud<d ""'pli"laddldoool-..,. 
an::u.orlbc:c:Dtirefuraaj11Jatta. 

We collttted forest su.od d:ua at eacb pohu. '*II USFS -(t.e.dij __ ,__(IJS __ 
199lb). At each sample poilll ft placed tb.tee eoc~CCt~trle plocr 
(1)-plolllliliziOaoiOllosololftiKior(liAF)prlooa 
withiD which we I"'!CCt''W 4.b.h.. bdab• aocl •pedes ror eada '"' 
-(2)o.«l»a(l4<1<)drcobtplolw("""- ... - .. 
map > l:S-4 c:. d..b.b. IDd lop > lS-4 en at midpoint ud (l) a 
-s.loa(I)OI.....,)Ii.ud,._plolwiiWowbido .. IOlllald 
IICCdJiDas lad apiop < 11-1 aD d..b.h. Our minimual Uc d:lft:lholdt 
(orllllJiuc ..... andlop~IO .... ..Oiot-111 
~liol.(1992). 

-.llc< ... i>riOibual areabJopocloa. ... - USFSataorflhmo 
IOC&blb.te three delfYCd van.b)a; II adt poinC (O~ type. OlnOPJ 
clooun:clusanddominaoodiamolcteluL w • ............, 10-
oypu(nOII·-· pond<.- ..... oU, plnyon-juo;pu(PJ~ ....... 
miJood cooirer, pino-otk. piiiO"Pl ... k- PJ and PJ-oo.k) basoclon lbe 
basal area or c:icb ltte JPedes with rupectlo thre:sbolds ckllned 
bJl!yre(l911)ond US F;sh aod WffciMreS<Nko(I99S: 51-ll~ We 
estJmaled canopy doture du& (rom pcr«nt.,O O( I tbcottdCII 

awimurn Stand Denshy Index (SOl) for tach fora~ type uslttj: tho 
USFS tlaorilhm (McTaaue & Pauoo 1919; US Forat Serwice 
1993b) and maximum SOl vtlut:S ror uch rom-t typo pro~ by 
Loaa (1915). Ctnopy down: clasa boundariet WCrrC • 0% c:tnopy 
dosure(comspoadlng to lOY• maximum SDI). SO% co.nopyc:losu_ro 
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114 VSS d.ut' I; 1% VSS 1; 14% VSS l; 
1$ VSS • with > JO'K canopy c:toMn:: 
SW. VSS 5-6 with> SO%canopyelowtc 
~+9 so..- ba' 1 and~ 7-41op ....... 

vss dlo""'"' dlslril>ullon u oboYc. 
but oo requlmDer~tl forcanopydoJurc., 
..... or lop 

Preferred fort$ins habfttt 5l1f larcc (> 40·6 em d.b.h.) tftltl: ba 1 

Canopy closure>~ 

IO!C. each vss• ' w :z: 
:IO!C._VSS._ 
$,&nd6wldo>-au>opy-.. 
l4'9..,.ha ... and~l ... tosJha_. 

Reyodcb 
,o/.(1992) 

Reynolds 
trG/.(1991) 

Orccllwtld 
trGI.(l005) 

-ulcmmoc""'lilloru 2% VSS 1,1% V$$1.14% VSS3.16% V$$4, :tw. VSSS,3l% V$$6 
69% b11S1iltrtl < ll~n1 hrt, 14%bual ti'Ca 11· 16m1 hl.-'. II% basal 
area 16-lS m' h•·'.~tMsal •tta ,.lSm1 ba'"1 

tl%eanopyclosui"CC<o40%.1~Nnopyctosurc40~ '194CILftDP)' 
dosure>60% 

UnWI:lia:bttd mean o( 
rMQueneydistributions 
ror eaeh varillb1c In fia. J 

"Ctntrtl Zone pmeripeionistbcacn·weiahlc4Mfi,COf Reynoldst-t u/,(1992) pracrfpctons l'or the 73-ba nttlareasand I,O.N post·ftedlina 
r .... llyarea. 'VSS 1:()-Jcm d.b.b.; VSS1:3-13QII d.b.h.: V$$3: 13-JOQI!d.b.h.: V$$>1: 30-46c:md.b.b.; VSS$:<6-6) cmd.b.b.: VSS 
~ > 61 em d.b.h. vssor each plot kduswhh phi:raiJt)' orbNalara.rq•rdkMor Jf)Cdct. '(jrc:cnwa)d d Q/.200.5) ·~ rofcrenoesdtcd lhtrein 
dld noc sprcif'y an optimal number of lattt~•. bulallthc sl\ldlel t il.eclthcrclft s~ted that the optbnum..,.. pmbablyhiabtr tban any 
dwlty we oblt.twd Ina CQ5baw'k breed:ine:atea. Speeillecl 'flf110(50) lll0%lal'll' dian tht hlabdl mean deNI\1 we oblerwd inatoshawk 
brcedlnaart:a. Tbc multJof 0111.IDII11¢1 dld ooc ftt1Wtltn wo tried ldcat val\lel nqina up to 100 (an lmp1auslbl)' hlab value ror this rqk)o). 
'Rmuc:tdmodd bunt 101Vokllht r&ko( spurious m~altsduc to:(a) c.kuLIItcdcao01)YdOIUJCda.aoouW differ from ttuew.op)'daaes. and 
(b) onty JmliJJ r.RCUoas ot ~ ~i.:tt am met saaa aod loa t:tf:Flt. 

(corrapoodioa 10 39%o( OIWimllm SOl) ood IO!C.(eo<-odq 
.,_.........,sonwcr<COIIIIdtila.--dcolpl04 
I~ .........,..m, 10 11>e Vq!Wl,.SuwlllfiiS- (VS$) ..... 

1G \JSFS Rq;ao l ~ otiiL 1992:,.. Table I, r- b~ 
FWfty. 'W created row da:ua: (or bull area ... that cadi .. 
OCJfUined HKofour SUIIplepoinU. ......,.0o09-11•1bl-4, ll-
16flllba .... l6-o.H•'ba'"'aod> lSm' ...... 

CALCULAliNG S IMILARITY Of BREEDI.HO A"IAI TO 

REFEtUNCE COHOITIONS 

We """' .,.....,..., -1· $ (Bray a Cor1it 19S1: ....,.,. a 
Reynold~ llll9) u oollldta dhow <Jdo broodbot &rtl ... .

rd"ermce bm ~ Sil tc:aled from 0% (00 lldt.arily) lo 
UX~(-Oalilarii~AI"--bdcoipod..,...lyi0-10 
sfmil.aril)' bc:tweea coma:nmities or spccicliiiCIDWa,aes. S caa aiMJ 
be used co qaanlif'y similarity betweaa ...,,_. UDhs UMl nfemQ 

ooad.ldom that shart: a eom11100 tet or deta't,cor nriablcs. Sis 
c:olculal04 11llf/(A +B). wh= W•holo(.l', X.~ A •Z:Xjood 
B:: t X, In Ollr eut the XI were \'&rl.abiCS lueb U ptta'OI.,C ~ 
total area domina led b)' tteet ota ,-mc.mr djame~<er ctw or will! 
"JeaJI 4-9 l.ar.ac snap per bL X, va.IUICI&re the oblcrved values In 1 
JO$hawk bnedinl an:as and X, valoes trt the value fof the 111-mo 

variable un6er tbe rtfermce eondition. 
We c:alcWaced bow well tach IQShawt br«din& area racmbaed 

etch of four rc(ercnoc forest ll.ruCIU.I'tS (Table I), includln& (WO 

vetaons of lbe 10$1Jawk JUiddlnes. an ermpirlcal allm1te of pn:llkttft.. 
menc rorut stNC"rure and an esUmate or prcf"ttttd forlalntl\abl l.al. 
Reynolds <I ol. (199l) dovdopcd lhe ...... wk aufdctioco by i<l<nlll)loa 

14 ...... wll prcyopcda. ......... lboK..,....,oo habi~>l-.., 
by tbca ~ and ln1Cpt'CiiQJ lhc lnmtan oo habitat ue by 
.- •• opor~oor.-otsho ... dlomder-crablcl,rooo-b}. 
COIIOI'I'-.noodo_of_IDIIIop. Thk-,tddod 
~doaa 0111 •tiat hallilat tholdd be domhu~ by 
ona>o16c.d.b.b.wllhca....,->-.wtllilepool· 
llocft'ot r..ay""'........, 111 -.....s bylhc Jaraer
---->~oadlloofonlloamoobooldbe _104..,..,.. __ ...... __ >_ 
(-Ia 'hi* I~ 

Our ... -r .. ~~oe.......,..,.._.- .... _ ., _____ and .... -

"' R.,..-tro/. (1992~ no-...s vm1oo rdl«<ed oal)' 111o 
diollllNrion or 4l.-.r d-.-bJ Roynolch .. -. 
(1992). We dc'tdopod lhllllimpler mo6d for two 1"C88CXtL Fiat. we 
diet not meuur. eanop)' doAn diloetl)' htl.ho Odd. but cakubted 
k ...... F....OS<M.'OIIforilhm(USP-S.r.loc 199lb~
tcmodiXICd ulllkftown cnott 111'110 o• es;tlmalt~ ot canopy c:1c>wre 
d.ua. SCiooocll1. 1n011 phawt breeclfna arm bad far rtwer SDaJf 
ood lopoha• ,_,_ b7 Reynolds tt•l (1991). such lhloall 
JOihawk brtcdlna •reas wt:re about equally diulmDar rrom lbc 
....... 'l< ..... lincow!dolqilnf !Dobcoechaneo:rislb. Thbolllr
dllllmDtrit1 could mad: tmport&net ofdiJTettao::s amooa brttd.ina 
areal rn trctdJim<t« dillrlbudons. 

o.....-r..,....,.. • .,r ... Pf'("""'r...,;nahabitaowasbascd 
00 lrlletpte:lttlon or 12 lh.tdlcs or fora,alna hltbltat SWI)IftO..rized by 

o ..... wald .. ot.(lOOSJ.,_•""'"._"'"'*"rOIII&in&habioa• 
itllancbclpcwhh an avcnacorso latae U'Cel hi~' ancl iOC:W.otlbe 
lWtcllpc ..,..,h canopyclolure> 40%(dctailaln Table 1, foomolec). 
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1:r ~~ ~L ·~r~ 
10~• mL 
O 1--4: 3 c I I O <11 1t-111f..ol5>26 ° <401.~>eor. 

fli.LFnq ___ o(.........,.. 
S-..1 Slq< -et ..._ bull .... dona""" caaopy--lo ----.. " ...... -· Onnllriew -~ ;.n..,.. {open ...... 
2SOI:a lioal outaudyam~ ODd 10 plou 
--·ThiAil>oll.-(d&rllbon. 
4501:.- -Jludyarta~""- .. 
~-of-poltiO-

----Oola """""""' P. t. Full (Nonlwm- Unlwnl!y. --- ---em') .,_ __ Uftpulllilhed~ 

Talk>. Allmll~ .. modcb C)( -JlJII<!Uiulfeclloo ~ ~011, F. S lt(etS 10 -llmllarily (Bioy <l Cl<r0ol9l7): 
oubocripiJ CZand F8 rtf« 10 lht C..1111 Zoole&nd F<lnaJniBind, -Miy. or 1 ~ bl<edlOI arta 

R.acmblancc of cz lDd FU to rorat S.CfUCIIInl 
pi"CCCfibccl ln thea01haw1t auldtlh~•lmprow:s ~()~hawk reproduction 

RC~Cmbllncc or CZ to rorete ttructuro preterlbcd 
tn I be JOShlwJI auldelll'les lmp«Wtt &CSNwk tepn)duc:don 

Rciemblanoc or cz and f8 10 dill meter dl .. rfbutlon 
p-ooctlbod In lho ,..,_ IUidellncs Imp"""' aoWw1c "pnnduollon 

Restcnblance of CZ to dtameccr dJttributioa pmsaibcd 
In !bt ph..,k a•i<kll..,lm-phawk rq>n>ducdon 

lnctUJtd tmount or prdct'l'td l'orqf'na babhac In C1 
and FBimprvva I'Oihflwlt ltproduetfon 

lMrwcd lmount ot pt'd'ttn41btaafna babCcacl~t 
CZIID-~Npn>diJCMo 

Racm-ofCZand FBtopm<ttlontenl 
- ..,....,. decrt- ..,..__ rq>roduotion 

Rcltmbliii"'CCI ol CZ &o priiCUienMnt IONM Mnact'IIR 

- ,...._ repn>ducdeo 

o.r-r--. .. ror_.__.., ........ .--....... ~~ ... ·~-
Orudnow '""" .. lllo-lilloflbo<lrud CU,..Chl6rr& 
lGOZ) ODd..,. norM...,. n-MD (Walla«& liiOJ~ lo bodo 
cua. dellld:l oocoAollC*I INihodt (Fntts A:. Swc.toalll IMt) were 

q>pllod ........... - (-..--- ""' ... ......... ., ... - .. ..-.. ---prior .. _....,.llto_......a..,....,.(ll10uM-
Tnrmb11U. llllal o ... dYioW). P. Z. F>r~ (Northcnl ArlroN 
lhtlwnily) .-- ..,. .............. liNd ........... floqum:y _.,_ __ • __ ODII"""'''Jdo&un: 

(Fla. I~ n-.... lbectnly&willbledalaoa.,.__eoodilbs 
in ocorbl' poode- pl .. &ftd pino-cok forall. Soli types in tbcsc 
two 1RU 'fiWt ckrf'¥«1 Rom (be liiliM p~.re.t matr:riU (tma)t, ~k'ltnu 
lllodttono and Umatone) atlhotoln o11r 11udyarea. Becaute tbt 
IWO slta ha~ 'tmnar dJmftMidoat for each varia bit rnear;ured, we 
uiC(IIhe rMin or the lw<J dfiUibvtJoas IJ the rdtrcnce oondillon. 

EVALUATING EMPIRICAL I UPPORT POl\ AI. TEA NATIVE 
MODELl 

For uch tee or rerc.,encc condition~. ~ built two models that 
related ltOihlwt Riproductlon (number orneda.Unss nedatd ptr 

Modd 

P= S.+ B1 XS'oo.cz + Bai<Soo.,.: B~o D,>O, ..mere 
S00 =si.milvily toOosbawt Ouiddino I in1\blc I 

p: B,+ 81 XSoo.et; B,>O 

f a B.+ 8, xSONo..e~+ B,>ts_,..,_,.: B., 8,>0. whcro 
Soar.. ~simJia.rity to Ooshawk Ouiddfnes rr in Tibia I 

P= S. + 81 xSoo...-cz; B, > 0 

Fe 8,+ 81 xSr..c.cz+ ~x$mv.;8,.B1 >0, ~ 
S,. • llmll.trily 10 pft(cmd forqinallal>l~at In Tol>le I 

Fa S.,+ B, x s.n..c.,;.S.>O 

F; S. + 8, X S......:X + 8, X s.-,.,; B, and Ba < 0, whm: 
s,.... = liau1ari()' co pmettlcmcnt coaditionl fn ~ ' 

F~I!,+B,•s,.....;B,<O 

yrar monitortd)tocbe ~lildarityola .,..,., .. brudSq ...... u---.o.--"""""""' 
Oily .. --"' !be Clo:lnl Zone: .... --ba4. - ...... r ... ~~~o~o~~,_ ...... ,..,.,_(TUI<~ 

We used an w ..... ~__. adj4oslecl ror-

--... (A!bb's ---- (AICJ:-. """"""'lGOZI 10 ...,..,. .pn.a~_.. ror ad> ...... .._., 
nootkiJ. .... .,. dtis approodl wlllalnyo ldonllljllbc mocW wilb 
lht.__.__oomoddlowelln~weropon 

only models that rKC minbaal chruholds or 4AIC., < s-o &nd 
adjulud r > 0.10. WecomJ'&f'C'dcm:pi:ricalaupportsmoq thcefJI!t 
models. 

R .. ult• 

The 13 aosh3wlt broodina aroas varied in cbclr P'"""'ll&e 
s.imilarhy to rtference forest structures (see Table S2 In 
Supplemen!Ary ma<erial). The Ccwal Zones or breeding 
areas were on average 32% similar (range 21 - SM'•) to the 
forest Slructuro rcoommcndcd by !he aoshawk auldellneo. 
When only the diameler di.strlbutlon rcoommendcd by the 
guidelines was considered. avtraae percentage slnlllarhy 
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TMa). M-rdotioumbnrk~ 10 ..,._ 
&inlhrity ola bm:dicJ uu 110 a rdCmlcc focut strwct._ b I) 
......,... ~ uas ...,...,..., I~ oalht ~ 
Si----Oolly-.o!IIIAAIC.<l 
ODIIr'>G-10110-.~tlnOdds"""'-

ltd..--
Modd' ..,.....,. AAIC. , cz F8 

GoobaWI< pll6dines ~ o-•5 -~7 I< A 
Olanoei<T dislriboUoo H G-J9 -- I<A 
o( JO'Ilawt ~ 
o.wwt auiddlncs H G-<$ _.64 -o-oc 

'Model "'""beT froal noble 2. 

Increased 10 SO'Io (ntnge 32-82%). The Foraging Band or a 
brocding area was somewhat more slmilnr to the gosbaw'lt 
guidelines. averaging 43o/. similarily (range 26-$7%) for 
tbd ull prescription and 1 Wo(ranse 53-85%) for the diameter 
distribution only. Pcra:ntaae 1imilarity between brccdina 
areas11nd preferred foraging habitat avoraJtd 65% In both 
tho Ccn1ral Zone and Foraglna Band. Goshawk bn:«llna 
a.rcas were about 3ott.similar to prc:sttllement conditions. 
with no Cenrral Zone or Foraglna Band ucccdlna 38% 
similarity. 

Three of the rourmodds relatinaphawk reptodDCcioo to 
thepbawk auidelines ....... upponed by thedlla(Table J~ 
iocluding two models tbal included only effect or forest 
IUUClllre io the Ccntnl Zol1r. and Oft6 model tha1 iodocltd 
dTa:ts of botb the Cattnl Zone and the Fo111gjng Band. 
Conuary 10 ~ bowcYa; phawk br<••lina,.... 
that resembled mou closely the rorcs~slrtldun p....nbed 
by the aosbawk guidelines 1end<d to - lowe< aosJ!awk 
ptOdoaMty (Table 3. r11- 2). This .,...;.. innuonoe wu 

- procounoed rot fO<OSt --iD 1he Centtal Zoot. 
IO<wbicb a! .undard tlmation (SO)""'- iD pat<niJoF 
similarlty-aoooc:iltodwilbabai(SD-ioproductMty. 
The similarity o( dte Font&inl Band 10 lbe~ pidolinco 
hada~U10Cialion-..ith~pn>duc:tl•hyiaonl)r 
..,. model, but dleooel'ticient..., -•o zero (T-3). In 
Up1 of lhese surp<Uina r=Ju, ""eumillOd models for tlto 
lhree wont years or goobawk reproduction (1997,l0011Uld 
l002),eswdlaslbelhroebcslyoanofpbawltreproductlon 
(199S,I996and 1998:detailsiDliblcSI of Supplementary 
material). In bolb cases tltosamemodds ,...,.supponed, aftd 
lhe •ipand size of SWtdardized toef!lcleou wcrellmilar to 
!ll0$eobserood across all9 years. Nor valut exceeded ~S% 
(Table 3). 

No mcdel rellllinuosbawk ,.production 1o Ideal foraglna 
hAbitat or to presettlement rorest structure was supported by 
the data. Decau.se our linear models could b4lnscnsitlvc to 
non-linear trends we examined scattcrplols. Which oonftrmed 
the Jack o( association between Redgling succeu Wld these 
LWO forest struetures ln eilber the Contra! Zone or Forna,lna 
Band. 

t6 
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t'l .. 2. Mean nt,unbec" o( aoahawk fled$1it181 per year monitortd 
cl«rnMCl wflh lncreadna Jlmflarlty to l.ho &Ofhlwk piddincs tor 
n • 13 tcrrflortes monlcortd on cho Apat'M-.$ii.Jml'VtS N:ational 
-.Ari...,.OYU9yta,.(r'•G-<5~ 

Dlseunlon 

A PIUOIU HYPOTHIIII 

None of <Ito 01pecled aacdotiotu be1wecn phawk "1"'>' 
duetloo and romt olrtldu,. wcro conftrmed. There was oo 
mdmce of 1.-....1 pllawl: rcprodll<lion in bn:«lin& 
.,...tbal....,.blodptdemdf....m&llallil:&t,oroftka<aJ<d 
rcprodo<tlaftlftf«aaAnlcton:_.similariOpmctllcmeot 
oondlllc>M 

Tile llR>QJCS' poltenl -lhot, cont111ry IOOGr bypotbesis, 
productioa o( lledlfinp d~ as the broodiaa amo'S 
limllarity to 1be IO$hewk &uldetines inaused. Wby did 
aosh .. t ttprOducdon not increatc whb similari(J lO the 
phawt suldellllCC One poaiblli1y Is that Reynolds <t a/. 
(1992)ftlllnWed .._......,. ,.,... oonditiom lhot maximlzt 
preyabunda,_ Thcir~u"'iiM>IYedlhroelteydecisioos 
or incupmalloa~ coclt or wlticlt was >ubjea to u.-.alnty 
(ArVolla Oamo and Fish Dcpt.nmcnt 1993). Fir1l, Reynolds 
tt ot. (1992) ., .. coch prey specles equal welil>tlna in <heir 
analysit, dct;pice difTeretlClOS amon.J prey •pedes In bioma.a. 
abundance ond conlrlbutlon 10 aowwt dlel, and dcsplle 
the(ICt that six of cbe 14 species arc unava.ilable in winter. 
Soeondly, Reynolds tt ul. (1992) iolerprtled primary tic.,.ture 
to estlmo<e l>llclhortadl species..., fbund in low. modenue or 
hlp abundnnce In each VSS Cllnopy closure cl= These 
tnlC.rpretations were necessarily subjective beeau:SC the primary 
lltcmturc did not uJO VSS as an independent vuriable and 
bocoute thothrcclbundanccclasscs were not defined expllcllly. 
Thirdly, Rcynoldstt a/. (1992) 1mnsla<cd <allies of lho number 

C 2007llteAuthors.Ioumal <OIIll>lation 0 l007 8ri0oh E<oiOJicoiSockty, JowMio/ App/ld F.<O/otl. 4$. J<2- llO 



348 P. lld<r ct at. 

of spedesocorina 'hip' and 'medium' in eocb VSS claA into 
Olllimal percm ... o( lheloncbcapo io codldaa Althouall 
~<ttJ/.(1992)dlocuaocl and hm•prtted lllcoelallles 
lhollgbd'uly.othen(e.a. -Game and F'l!b ~ 
1993) int<'IJllfted lllcoe ame data os supponina a pn:ocrlpcloo 
with laJier froetloos o( the landscopo dominated br Ia'*"' 
trees tnd denser canopy closures. Error1 al cacll s.tcp In lhe: 
prooess could ha,-. synergistic effoc!J that compromised thll 
conceptual model. 

Another possibility Is that Reynolds tta/.(1992) erttd In 
their rund.amentalassumpllon that g0$h.awks are h.abhat 
gmerolis!J and pn:y spocl&lWs thai thrive bat ill alandseapo 
with ablmdan.l proy. OltMIIl.t. 8<iet (2003) and Otomwald 
ttd.(JOOS)quealionllllhls.......,....ond~Mdenoo 
!bat gosbnb are prey -lisu and habitat spodalbu. 

F'ulally, the acohawlc auldellnes ... a fO<tSI cltoorip<or 
(VSS) !bat has - b«n ...tuated rigorously ror ill utility 
ua descriptorofwildlifo hab<tal (althoug)l It was developed 
originallyrorthlspurpose;Thomu 1979). Tothee.t<nt thot 
VSS i5 an inappropriate descriptor it would wntrlbutc to 
5tatistical noise in our anal~ but su<:h noise is wtlik.ely to 
cause the neaatl,.,corrtlntlon we obsttved. 

Our ~uhs otTer no support ror the alternatiVe hypochcais 
that rqm>duai"' ,..,.,... 1ncrcaoes In breedi113 an:as with 
incztasioa pa<e,... of ldall («aging hab<l&l. Emplricol 
studies of rorqina localioos sd<ctod br "'""'""ts in tho 
_, United Slllel (.........,;,..s br Oft<nwald <I al. 200S) 
wae remarkably oonslslent in documcntina lhal...-b 
usefomt suue<umcharoct..u.c! br rdati..ty dense CIJIOP1 
and many largo trocs. but do no< use shes with h!per prey 
abundance. Goshawks In France al.sosec:m indifferent to prey 
abundanoo but partlol co huge trees and h•sh crown volumes 
(Prnteriaoi, Faivre & Froohot 2001). B«owethcoc rorw 
conditions did no< Imp,.... phllwk rtproduelion, •~spocula!O 
that porbaps these fomt oonditioos art IUSOCiated pooiUvely 
with demoJraphlc.....,...., that we did not mnsurt. such 
as reproduoti"' Hro ..,, or adult or post.WJiui aumvol. 

PreseUiauent fbnst ..-- (< 250 sums ha", < o40% 
ClllOpl'closuro. < ...... _and< llaJielo&P"' ha; Fuli 
<to/. 2002; Walt% <1 ol. 2001) diffen martedly both rrom 
prdemdhabitalondllomtho~ollhcphawlc 
suideJines. Thua wetxpcottd that similtrity fo chis urueture 
would be corrtlaled nepti..,ly with goshawk reproduction. 
Our results do not support this notion. HoweYer, nophawk 
breeding Breit wcas > 39o/• llmilar to restored cxmdhkms., and 
we caution apinJt cxtntpolacin& our results to the elTects or 
large41U re&toration treatments. 

Tbetluoefomt &tructum woe.amltsed had oolymodtnlle 
inft"""" on pllawk pmduetivil:.< T""' otlter &tudies. uslna 
clifl'<reol fcrattrai!S, found Httleinftoeaoeo( fotest&INCI.,. 
on rq>r<>duct!Ye-ot oonhem sost-ts intbe-.em 
Uailod S...... kif (2002) fOillld lhat proportions ol silt ....... 
lion types did no<diJ!'e<bet-• 56 hi&J>er·produetlvhy and 
44 tower-produccl'llty phawlc cerritories in a 9-year study In 
northcmAriwna. Potla(l997)obsetvodnoeffea or po«<l1111JC 
mature fomt on aoshawk C<lCUpnncyor goshawk prodUCtivity 
per O«upic:d ncsr,and aurlbulod !his rttult to the fact that all 

tetritorieshadbi&h(> 60%)percentaaematurefomtwitb 
liule in.......mtory ..notioa. The ,_. ..part)' occopied 
territorlesiaberstudywert-trizodbrrdathdygm~tes 
proportloosor tnarutefottSt ...... "*t11(1997)alsoobsetved 
• sman positive dToct o( _.crub oprninp on occupancy 
and reproduction (r' • 0·22) and spoeolatod that prey 
produetlon wu rtlativdy hi&b In thoso oprnlngs. 

Theinwcom:lalionswe obseTvod may be rda!ed to the faet 
thfl t ourclrcularareas did not nec:essarllyoorre$pond aoareas 
o( most inlcnse gos.bawk ttse. None the tess. we believe the 
1115-ha ciiCUiar an:as we ampled Included most....., used 
br breediOJ goshawb pattnll and llod&finp during the 
brtodina season. Ou tho nearby Cocoolno Nlliooal foRSI. 
mean homo ....,.. me \'»% hannolllc ...... > duriOJ the 
broodlOJseuonwast.40hafor2Hemalesand 1341 ba for 12 
males(HJJ 2001). 5Uuilar1y. ourS80-m radius Ceo.Ulll Zone 
probobly illdudes areas mo" lmporunt to joventles and 
adull remat .. during the lledalina dependency period.. 
Kootsedy tt o/.(1994} rtportod that 96'Yo of tho locations of 
ftotlaJings we"' within 800 m or lho OC$t during tbe ""' 
.. weeks or tbejuvc.n.iledependcncy period. decreasing to 76% 
In tho last 4 -lt:s. Howevor, these home ntngo areas are not 
circular, and golbawks usc areas whhln. their home range 
non-uniformly{Kmnody t1 al. 1994; 8<iet oU>rennan 1997). 

WHAT t.I.IJCES SOME GOSHAWK a"II.OtNG AREA.$ 

MOIItl P._ODUCTIVE TttAN OTHI:IItl? 

Ute K.rQsor & Undstrilm (20Cll), wo olmrwd that 5011>0 

8(>0h11Wk breodinaan:as ooosi"""tly produood more lledglings 
than oth<n. Tbeocmtrary &ndlngs or McClaren., al. (l002) 
may refteec their usc or ft:edallna.s pet ac1ive nest as the 
response variable, ig.lloring ditrorenoe:s in occupancy rates 
amona breeding areas. However, lf rorcst structu~ does not 
drive produCtivity, what does? Plausible hypolbeses include 
pn:y lll>undan<o, disturb&--lhor poltemsand parenliOJ 
ability of pllawk breeden. 
Preya~-oomla1odwlthyear·to-ye:trv.otlalloo 

in reprodliClioo fos phawt populations studied for 4-
10 yeart in lhe........., Unilod Slllts (Doyle .t. Smith 1994: 
Keooo 1999; Salafsky, Reynolds .t Noon 200S) and Swedeo 
(Tombeq. KDrpimlkl& 8yholm 2006), but was un<:orrdated 
with aosbawk population arowth In a24-ycar li......nes in 
Oermany(XrOger& Llndstr6m2001). Based on the three US 
itUdits. we believe that prey abundance is a major driver of 
yatr·to-year variation In rtproduttion for acnhawlc: popula· 
tiona in tbewestem Unltod Stala. A rea.sooablehypo<hesis Is 
lb&l pn:y abundanoealso drives rtproduetiv. variation OlDOOI 
phawt breodiOJ arna. To oJU knowlodgo, no study has 
teslod tbls b)'polbcsis. 

Distwl>olx:elcvdr, such as nwnber o( roods, uallic:wlume 
oo roods or lt1l'ls, amount of residential dcYclopmcn~ timber 
hams< and mear<h aCtivity (c.a. nest eheclt:s. nest s.utVO)'I) 
oould also alfecl goshawlc rtproducdon. Those disturbanoes 
were relalivtly constant across our 13 breeding areas. but 
we believe that an unauthorized camplngareadid causcaban· 
donmcnt of one breed ina aru that had been consistently 
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prod active before i:oceos.lve eamplna bepn near the nat. 
Sllnd. 

w..tber pautrm, sud! usprina IIlii summer pnoQpiwioo>. 
a"' eonelated with belwecn·year varialioa in aosh.,.k 
reproduaion (1{011.-a & Kostrzewa 1990; "*U• 1997; 
Penteriani 1997; lngraldi 1999; BiOJton 2002; FalrhutSt& 
Bechard 2005). Ho~oever, for aueh effects to account ror 
V3riatlon among goshawk broedlns ., .. , the breoding areas 
would have to experieooo ditrercnt weather patterns. We do 
no• believe lhjs was tho c:a&e on our study arta. 

Finally, our most produotl.,.. breodina an:as may "
rtlloctod q ualilies of the breedina pain nlber lbao forest 
tuucrore within the bnalia& Ita. H~, liwn a meao 
rtproduai..e lire span o( 2 yearo (Wiens .t ~ 200S). 
JCYOfll ~ODS o( hiab-<luality pam!ll """ld ha\"t tO 
""' a ,; .... breedina area to aea~e blah produc:tivity .,..,.. 
9 yean or observations. Vntlla raarchor devises a m<thod 
to measure parenting ability independently from nemueoess, 
It would bedilllcuh to design a study to rest this hypothesis 
rigorously. 

MAHAGIMEHT IMPl.ICATIONI 

The phawk guidelines _, C<)C>Ctivnd IS ID approod> lO 
...._tthalwould-thenoctbolmultiplcspec:ies 
(loohawband 14prcyspec:ies)anclmootolhuromtobjocli>u 
(kynoldstt d. 1992). eorr.-cs lO the,...."""" prodl>:Ooo 
o(llbreandungulalesd"""Rmstmanqemont.,lhcpdelines 
marked a bi& Step towards ecot)'stcm management and 
conxrvation or all nati'JC apedes. l lowever, the assumptioos 
behind thegulddinesranainuetol'laQidyuntested hypo<lleses 
Otsph·e small sample a.ize and tho use or an observational 
rather th.Bn C?;p<:rimtntal approach, wo tbund a modcr.stc 
noptive com:Jation bet_. aOihawk produCtivity and tho 
rores1 """'""" prescrlhed br the guidelines. This atlb Into 
qU<SIIon the purported benefit to pawkt. S.udles ha\-e not 
yet addt<acd .._ o( the 14 PitY spo::ics. 
~ruult$raiseq-lcosoboutthecl«ision(US Forest 

Sert1ce 1996) to implcmeolthe ..,.nawt auJddines on -
Forest Service lands in Arilooa and New M<Oloo.ln (1993,lhc 
Arizooa0orneandFishDepo.rtmoot(l993:62)~ 
that the Fottst SeMce 'identify artO& .. which !<flea thedeslrtd 
f'ulure conditions ldentillnd In the IJoohnWk auiddines, and) .. 
monitor these areas to soc lr aoshltWks and the 14 targeted 
prey have responded as expected'. Our l t'udy suggests thot 
&D<hllWits did no< respond.., expoetod, and tho monitorina 
and odaptive managementapprooch rocommcndod io 1993 is 
equally lmpoctant toda)< 

Mart brcodly, many pracripdono tor ......,.. rorau 
and otber wildlands are based oo ecolocial bi'Polheses. 
M._shoulde>'llllaleiiOII)iticol a.upport fOr the~ 
11ypolheseathat artbein&applled to la'll"landscapes. Card'ul 
allooalion or ar<as 10 prescription and control sltet,adequate 
ropllcation and lODS·Ierm monltorlnaaroessenrlalto...tua~t 
emplrieol support in tho moot r!aorous fashion. Observational 
studies such as ours can be a re.s, and reliuivcly inexpensive 
aftr.ma.tive. 
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Does forest structure affect reproduction of northern 
goshawks in ponderosa pine forests? 

Paul Beier••, Erik C. Rogan', Michael F. lngraldi' and StevenS. Rosenstock' 

'School of Forestry and Msrrism-Powe/1 Center for Envfronmontsl Research. Northern Arizona Unlversl(y, Flagstaff AZ 
86011, USA; snrJ'Arizona Gams and Fish Department, 2221 West Groenway Road, Phoenix. AZ 85023, USA 

Summary 

I . Many management prescriptions are based on ecological hypotheses; evaluating empirical 
support for these hypolhcscs can improve management. There has been considerable dispute about 
the potential response of the northem goshawk to three managernent·driven forest structures in 
ponderosa piJ1e forests of the south-western Uo.ited States: (i) the structure recommended by US 
ForestService'sgosbawkguidelincs, designed to increase the abundance of 14 goshawk prey SJ~cies 
and thus benefit goshawks; (ii) pteferred foraging habilat as suggested by empirical evidence that 
goshawks forage selectively in areas with abundant large trees and densecanopyelosure, rather than 
areas of highest prey abundance; and (iii) presetllement (i.e. prior to Euro-Amcrican setllement) 
structure characterized by clumps of large trees. canopy closure < 40% and dense herbaceous 
understorey, which could have negative effects on goshawks. 
2. To evaluate empirical support for hypotheses that goshawk reproduction is aiTecced by each of 
these three forest structures. we measured forest structure in a 1215-ha nest-centred circular area in 
each of 13 goshawk breeding areas on the A pach<>-SHgreaves National forest, Arizona. The breeding 
areas were selecled to span the full range of productivity (fledglings per year monitored) over lhe 
previous 9-year period . 
3 . Forest structure had a moderate cffec.t on goshawk productivity (r',; 0·46). Contrary 10 
e.pectalion, goshawk produclivity decreased with increasing similarity to the goshawk guidelines. 
4. Oosbawk reproduction was not correlated wilh resemblance of tho breeding area to preferred 
foraging habitat or resemblance to prcscttlement forest conditions. 
5. Synthesis and app/icatiOIIS. Because the goshawk guidelines may not improve goshawk 
reproduction, the Forest Service should reconsider its decision to apply tho guideliJies to most 
forested lands in Arizona and New Mc.Uco. Managers should evaluate empirical support routinely 
for the major ecological hypotheses that underlie fo""-t prescriptions. 

Key-words: Accipiter gentilis. ecological restoration, forest management, forest stn1cture, PinU$ 
ponderosa, reproductive success, vegetative structural stage 

Introduction 

The northern goshawk Accipiter genii/Is L. is a species of 
concern in Ari"tOna (Arizona Oanle and Fish Oepanmeot, 
undated) and a US Forest Service sensitive species in Region 
3 (US Forest Scrvioe 1993a). The goshawk population in the 
westero Unitod States was evaluated for listing under the 
EodangeredSpccic:sAct in 1992and 1998(US Fish& Wildlife 
Service 1998). Con<c:m o"'rtb<statosofthcgosbawk prompted 
tbe US Forest Service to dcYelop management nx:ommcodatioos 
for National FOrests in Ari1..0na and New Mexico (Reynolds 

•Correspondaoo:: author. P..-mail: paul.beier@nau.edu 

eta/, 1992; referred to hereafter as •goshawk guidelines'). 

In 1996, lht: golhawk suidelines were incorpontted into 
amendments of all Forest Plans in these two states (US Forest 
Servioc 1995, 1996). The an1endments require the gosha:wk 
guidelines to be implemented on all Forest Service foresllnnds 
that 1uenot managed for Mexic..Mdnspotted owts(StrixoccidetuaUis 
h4Cido). A fundamental assumJ)tion of the goshawk guideline$ 
is that the •goshawk is a forest habitat generalist chat uses a 
variety of forest types, fotest ages. structural condi1ion~ and 
success.ional !tages• (Reynolds~/ a/. I 992: I). Reasoning that 
'lr goshawk popuJations are a barometer of their prey popu
lations. then forest management should feature prey habitats', 
Reynolds et11f. ( 1992) prescribed a forest structure that 
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should proVIde obundant populationJ of 14 prey speeieo, 

Followina Reynolds t1 a/. (1992), we uu the term forest 
structure to include cleoaipton such u tr<eden.sity, diameter 
cliJtribution, <ai>OP)' c:looure, numben or-and lop and 
bo•hrea. 

Grcc:owald tr Dl. (lOOS) pn>l'idc an altemati"' c:oooopt or 
ideal &osb&wk babitaL Their review of habital UJC studies 
in North Amcriea (II of ll published aner the aoshawk 
auidditq ouaau that £0sbawk fQn8ina locations within 
their borne ranaa are characteri7.ed by many larpl> o40o6 em 
diameter at breast bc;aht (d.b.h.)l treeo and dense (> 40%) 
c:anopydosurc. bulthat goshawks do "nOtiiCklcl s:utndswith 
the sreatcat proy abunda"""' (Orcc:nwald ttal. 200S: 120). 
Ahhougb none of lhc ttudics reviewed by GtcCnwald ~~ nl. 
(200S) hypothesized that aoohawlc reproduction or ourvival 
would be hiahest in aoshawk breed illS areAs with many IAfiC' 
trees and t.leniiCcanopyclo.ure. this iJ a rea so nab~ hypothesis 
from tbcso observations. 

In these .S3mc so'nh·wcstcm forcs1.s. ecological restoration 
of pondcrosl' pine (Ph"~' pmuleroS6) Bnd pine.-oak (Qum1u 
JpcCiu) forests baa been proposed to rovcrsechanses to forest 
Slt\IClurc and function CIUUICd by ft eentury o( livestock 
g.rating. firt supJ>I'e$Sion ond timber hnrvest. 1tnd to reduce 
the risk of atand-rcplnclna wildfires (Covington & Moore 
1994). Ac:col'dinaly, man~cn in tbo region aro proposing 
t.teatme1~ll to restore conditions that prtvai!ed prior to Guro
American tettle:ment. Comp4\rtd to c:urrent fore3l $lructurc. 
lhcsc prcscttlcmcnt conditions aro characterized by lower 
basal area., stem density and canopy closure, and a larger 
fraction of the landscape dominated by 1•'11" trees (Ful~. 
Covington & Mooro l997; Mutttal. 1999; Fuk!t1al. 2002; 
Woltz tlal. 2003). Coocm! that proocttk:ment forest structure 
wiU oJfect sooiJawk populations adw:ncly is one of the msio 
iS$uCS raised by cnvironmentaladYOC&cy &f'OUPS opposed to 
implc:mct~tation of restoration treatments (US Fisb and 
Wildlife Service 1991). 

Manta<" would benefit from an cmpiricaiiUOCISIIIent or 
bow these three altemativc rorat structura would afrcc:t 
goshawkl. Allllo"&h direct experiments would be ideal, 
nsanaacn would -to wian randomly uatistic:ally useful 
number of £0sbawk territories to r<quirod uutmenta and 
eontrob, and it would take dead .. to impkmcnt treatmena 
and momtor goshawk ,.._ We ehooe a leso direct but 
more expedieotaJlllR*ll by correlatin& £Osbawk reproduction 
with Jimilarity of &oshawk brcedina areas to each of these 
thn:e aJtcruaU't'O forest struccures. 

Several previous 11udies hRYO related 11and characteristjcs 
to goshawk rq>roductlon (Crod«r·llcdford 1990, 199S; ward, 
Werd&1ibbcta 1992; Patla 1997; Finn, Man!uiT & Farland 
2002). Altbouah each o( these stud1e1 provided use(ul 
inrormatioo about how reproduce ion varies with one or more 
rortSt lntil, DOIIudyaddfU;Sed these p~tn.icular rarest structures 
directly or cnm1)1lred empiriCAl ~uppor1 for Alternative 
hypotho.!lcs. Fur1bcrmore. thcs~ studies were limited to 
n:lativcly abort monilorina periods: 3-7 years pee tccritory 
(Patla 1997) or 1-3 yeftro per territory (nil other studies). 
Monitoring reprodue1ion ror > 3 ytars i.a approprime bta\lt$C 

gosh:lwk reproduction in wes«ro North American iaJJdscapcs 
ftoctuateswidelyamonayoan.pcobablydri...,byc:banaain 
weather and prey abundanoe (Kennedy 1997; Kril&<r & 
Undstrom 20Cll; McOareo, Keonedy & Dewey 2002). One 
possibility is that (omt structure olfects reproduction only 
during yars cl big!> llcdgins sucoeu, other yesn beina 10 

poor tbat the inllueoce of ba!Mtat is obocured. For example. 
Bmton (2002) oboerw<l that aoshawlc noprodoction virtually 
ecaoed in La Niila yars (yean or low precipialion in WOJtcm 
Nonh America driven by cold ocean tempcratutcs in Ute 
equatorial Pacific), overridins habitat eiTec:u. Alternsti~y. 
rorest a.ttuc::tute might influence reprodoction only in yars of 
poor reproduction; for example, Krilacr & Undstr6m (2001) 
obsened that in good yearS all goshawk territories had high 
productivity with little variation a.mon,g bt'COdins an:u. 

Toaddresstbeoeissues, werdatedaosbawlc nc:;t productivity 
over a 9-year period to rorest structure in lnndscapes around 
13 goshawk bi'Ceding areas in po1ldcrosa pine and pin.o-onk 
(orests on tl1e Apache-Sitgreaves National Forest in A rlwna. 
Our objecti·ve was to assess how reproductive succea.s or 
goshawks varied with similarity or goshawk bl'eedin.g area• to 
three alternatjve forest structures (goshawk suidclines, 
prcrcrrcd foraging habitat. prese-tllemcnt conditions) over a 
time span that included a range of ciJmatic conditions typicul 
or the South·westem United States. 

Methods 

STUDY AREA 

We atudicd aosbawb on the 81act Mesa and La.kesldc. Rallp:r 
Oistricu of the A~a,rc:.va National Forat in cut-<e:Dtral 
Ari:zona. The JNdy area is part ot tbt Moaonon PliKM. u.,. 
domioatcd by baah:ic md. limatonc type 10ils U..t ronns tbo 

upfilled -·benl""" or tho Colon4o Plo<cau ""' .. -
by~ pine.-·- ia tbe study .... ,....:d ,_ 1761 
10l417m(mcan 2134 m). la.t.bae bm:d•na area. ailwrilafoal: 
(G -~ pioyoa pine 1'- ....,.,~ alltptoc JUIIII"' (/...,.,_ 
"'-lo'ldUI&h.iuoii"'(.{Oit-)fnq_tly_ 
with ~ piDe. es:pc:ciaJJy atlowtt c:levabons or o• .:M~I• 
fOciacdopca.At!Opordooariomllllllm"eepcao,........-t 
_.....,.. Ooqlas ftr (1•_,_ -lui(). whole for (Ablu 
..-..l~~r),IIDIIatpm(Jiofoolor-~Gambdoak(GPibtlill 

and New Merico locust (RobbtiiiiWOmalun•) were commoa 
llftder1torey lftC spccicllhrou&bovt. ADlu.lll preei.pitai.JOO II the: 
ncarut weather station (Show t..ow Airport, 2102 m elcvwtion) 
a¥Cra.ged .39·9 em durin& 1993-2002, with driest years m 2001 
(l'-San)and 1996(31o4an~IIDII..........,_)'CIIRioli99J(Slo4an~ 
199<1 (l0·7CG>)""" 1997 (o16'6 .... ). 

Our rc:sca.rcb activilies occumd wiahin • 1215-ha circle (rtdlu• 
1967 m) from the geographical oe.ntrojd o( C:IC:.h llrc&'l k.JIOWft 
OQ\ kx:ations. Toa'o'Oid tbc brlplic8lion tha.t theM: drdcl corra:ponll 
exactly 10 soshawlc territories. we- the tenn • .,..wk broochna 
areas' to ref~r to tM$ec:ireularareas. 

None or~ JO$haWk brttdina areu in our IUM!y QXpt:rienced 
limber harvest in > 8% or the brocdina area (nlCuo 2·8%, rana.c 
0-7·6%) during 1993- 2002. Thu.s we beltevo th~ll the aoatutwk 
reproduction we obSCNCd was not affoc:tod by diJturbnooe or olber 
short-term effects or timber harYCSt. 
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MONITORING GOSHAWK REPRODUCTION 

OuriQa 199)- 2002, lhe Atm.a eo-1M Fdhllq>ottmall. US 
• .,_ Scnb: (USFS)and - ......... !Jaioomi<yoollobe<a ... 
10 --..dor DOf1bcm ~ io tbe atudy ana.l!.d JCIIr, wo 6rtt 
.u.tcd..abisl«ie~.....,wtbm>dtaa ...... "prilw 
Mar tO detcrmi:ne oa::apaoc:y a011 klcat.o aa,.lll:tiw. cat. An hiluJnc 
~area was a oc:st sice or dulcc:tof oeau where an n::ut..., 
pbawk was obsened at bu oooe dunr.a the prevt0111 l )'Clatl. If 
occaplllq' was not confirmed al historit: oa1 sita. we oond.etod 
vUuaJ art;bes withtn a t-6 tm radiliiS around the. oent.toid or known 

nests, cxcl:udin& pin)'On-juiper woodJtnds, meadows Or other 
li'OCltss arc::as. FolJow.rioa USF'S South-western Rccton'a norcbe:na 
plutwk .,_,ory pro1ocols (Kmnody & Slal>locl<er 199J; Joy, 

Re)'l)olch A l.a:tic 1994), we also~~ C<lOipoeiflc rccordinp to 
dicit responses rrocn northern a.oshawks. Playback C.fJCI provided 
by the USFS included both the adult "alann' c:~ ll•nd tho female 
'waiJ' call. "fbealarmcalt was used rromJwlC toe.ri)'July(n6tlin& 
period) and the wail caU was used from J•te July to early Scptanbcr 
(Ooclgling period). ll<<>use Woodbndgo & l>ctricll (1994) round 
95% o( lhfltnJative ncsU; within 800 m o( the las-t known nc.IIC, we 
placed '2A eallin.g points uniformly du'Oua,bout an SOO·m n~diulllttl 
around previo\1$ DC.'Il sites. lfweeould not ¥Crify nesth~.& activity In 
1u1 oocvpied aua urty in tiiC season. we conducccd il KCOnd auJvcy 
durinc tho llcdgJing depc:odenc:y period (Au1ust). Wcl!pcnt up to 1 
pc:rmn-days seardlin& a breodin& area before comiderin& it wK~CCUpiod. 

An •rca was considered occupied lf a pe.lr or aoshawks wc.rc 
inferred to uso lbc area durin& at ltal' port of the b~dina tcii.JOGI. 

bn.3cd on prcsei'IOto.fa new or refutbi!!hod nest, an tMtuh bird Ill or 
near a nest Oft 2:2 occasions.,« fresh mutct. mouhcd feathers and 
prq ranains around 1 f:IQl ~vre. (lna.t~kU 1999). A oat WILt 

oonsidertd aetiYe- iJ we obtcrwd a female pbawlc In inalbotion 
posture. a( bst one fresh ca oceu tbeU frtp:l(l'lts Ot fkd&l.lna Of 

jo¥C:Pi1e I'IOttbcm pbawb (lqcra.ldi t 999). Acb'lc rail wc:re vitiled 
at k:asl. once every 10 days to monitor Utili aad ptOductivity 

A aes« was dccmcd sua::es.sful rt at 1eut oec natlifta ltlrliwd 10 

10014 or lloclalin& qo (:19 d&)'S old; Sl..,.ho( 1917). A&<J w<JO 

clelmaioloclllliac8ool's(1994)......,.pl>k~ocb1ibe
aaabct ot days since ltatc:IWJ&. Pro4Ktivitr wu mnsvred u 
alllllbcr of aatJiop that~ at kast l9 daJ~~. wnba tbete.,.. 
subocq""" .-that tho _,t;op dod- fk:dto. 
We-llociPn&ol"'yoar......._.(_ncy~tc....,.pn>o 

d ... mty I"' ocaopiocl-) ... - ol...,.o6_...
Ncsapnxluc<moyisa~U........,.-•h-only 
ftCIA areu wtlcte pairs arc pracnt aad ioi&it.tc bn:cdin.a but lpoca: 
inttmriurru use or early abudoruDcol of lower q•l117 &ilCI 
(McClaren .r oL 2002). ltru&« & Liodst- (2001) ro.~n<l that 
bRodiaapolnof.....,wtsocoup;.d prosraoi>dypoom bRodlna 
sites as number or brecdiaa pain: iuc:rouccl. t e. only the bell aitca 
'Kfe oc:cuPcd in )UtS witb rew nestin& auanpCI. F'lodallllP per 
year monitored incor'J)C)1111tcs botb mc:aaura. Swilarty. WkM &. 
Reynolds (200S: 210) f<>Wld that tho nun1bcr of lblafinp produced 
per aduh pb1wt over a IO..)'C&t period was 'a reliable indel of 
fitness' (whkh the)' dclancd uroc:ru.itmcnt to the bmld11JP'Jl'l'flll.llon). 
We did oot use data for the first yeorcacb bn=cclioa lli'CII wud*ove.W 
bocawe bydcliniti.onan area with a ocwlyditcovettd ~ couk1 not 
be clat!'if~ as unoccupied. 

From aU 46 goshawk brocdlng areas known aJJd 1110n1torod 
annm~Jiy ror allar ~rt of 1993 -2002, we c:xc11Ktccll8 breed ina nre11.1 
bccuu..se >50% of the breeding are~~. wu dominated by cit.hct 
pinyoo-juniper or mixed conifer veatlttlon typcll•nd (our breodir11 
ti'CfiJ at which major dls1urbonoc (campground contlruction, 

.. bcr ...,_ Ill > ·~ ollbe ,_ d•riac lhe 10.,.... pMo4) 
CICCUII'COd d"""' 1ho -•l<lrinc period lk<awc- ...... wts ia dlarqioft_.,,.,._ ...... ,.....,~p.... ... ...,....,. 
our •ttcohoe to bm:diQI arc:u ia that forcal l)'PC- We tllc:a ldcl«cd 
tbc lio;e ..,.. prodUCCJ'I'e ud ti"' bsl pmducti't'C bctcdia& area. 
..., ododcd throe.,.. ...... ., '"th iollmacdiate prodacliYity. 
For t"-U .._ wec:alt:olatocl flcdaJiap prOd_ I"' brooclinc 
.,..(.,.TabloSI.,SvpPcmaltal)',..terial) 

MEASUIUHO FOREST STRUCTURE 

Af\c:t the 10 )'CIN o( IDOnltorinlo wbce all nest locatior. bad becft 
determined. wcmtuuro:l rora:t Jlruct.ure in e:acb o(lhe 13 breedin& 
amtS. Wcmsppoclonuomplcpoinl per4~S lut(IO..,....)througlloul 

- br<odirlia""(~JOOpoiniS per bn:<dinao,..). ..,;gooc~ cacb point 
a. Uni\'Ctlltl 1 l"'nsvmc Mtt'Qlwt (UTM) location. and VSlOd aJobal 
po~i1ionlnjl)'ltem (Or'S) units to locate eaeh pOint ()I' I be cround. 

tl:Atod on rtd~tckmetry at~tea. Re)'noldt tl Ill. (1992) posited 
dn-oc by c:omponenct to 1 phawk homo range: oest areas (73 ha 
divided lllnOO& thn:c ahe111ate no~l an:a!l tLnd thrw replacement 
orcas): fl poii·Ooda,lna family art-a (170 ha ~r the: nest ud by the 
ft:mulo and llodaJinp rmrn inc~!bation thi'(Klgh juvenile dispcr$111); 
~tod II. rol"'&inalln:a(li &S hflofadditionttl romain&area for the male 
phawk~ Anu c:lofio to tho Dt:llt may h1YC 1 diffc~nt infl uence on 
ao-hawk rcproducclon thon do more distant areas. Tbua we 
cval~o~aled forut auuccure in lwo area•: a cimdu aru cemred on 
the aco&n~PhiCII I t.'t-ntroid otthc bn:edif\& atm'• ~~locations. and 
a lar.,:t tnnulullaruund this circle. Tho 2A3-ba cirde(ntdius 880 m. 
--60 Jllmplc polnta) wu inlended to encompa.u the nett areas and 
J)Oit·ncd&lna r.,nily llt'k; for bn:vit,y we rtf'cr to this circle u tbe 
Ct•HI'II Zone or 1 ph1wk broedi~& arc~~. The annulus was tbc a.~ 
'W111Jin a drc.IC' o( radius 1967 m, v.cludina lbc Central Zooc. and 
thuamcompill«d m bal (""'2140 llmplc painrs) of &~we ronPn&ara 
doDt to thenca~. wc~ecr co this area u WFonP& Da:od. Toc;a_BirPa 
121$ ha. c.llele aree• ~t balf ot a 2A)()..M home ranee for a 
po;r o( ~ phawb (Re)'IIC>Ids ., «. 1991; Kmoocly .r ol. 
1994~ Fondq bllli,.,_ P«dudcd tompl.., addllioaolbnodia& 

arm.. or *•"" r~ am. 
Wo collcctfd fomt atand daft II c:ach poiDt. !~Sift& USFS 

.,,_,. (Lcwll)allllll """'""".,. ...,...t .... (US fomt SeMce 
1993b)- AI cacb •mpk point we placed three cooecntric: plots: 
(I) _.,.nod, .. plot otallzqa 10 _. .,.. racsor (BA~1 pisao 

•tlhio wUch we recorded d.~IL, heiJht and species for each live 
trea< (2) (to41)S.IIo (1-.:)d......,r plot wrtUt ..tUdl.., lalticd d 
... ,. > ~ an d.bJa. and top > l5..t em at IDidpoim; and (3) • 

O<ICMOs-ba (001 ""'")tiled a~lar plot within which we tallied all 
IDOdJ._ and ap&iQp < 12-1and.b..._ OurmiDilnum aile thrubolds 

roc taU)'Illl "'"" and 1o10 CltlnaplOd ., .,.. ""' Icc clcfritians in 
R.,..olds<1ol (199l) 

A.nercabtlaliftl bl•larea by.-pccicl, we UKd USPS alaorithnu 
w c:~lcu.laec thrco deriwd variables 11 each pOirtt: fOft:ll type; c:anop)' 

cloluRI d .. and dominant dlamc:tet dau. We rccopilJCd 10 fore5t 
t)'J)CI(non-forat. pondctola p1ne.. oat, pinyon junipcr(PJ), aspen, 
mh<dCOIIIt'c::r, pne oak, pi••PJ.Oik- PJ and PJ oak)bued oo the 
baaa1111rel of each nee tpteies with n:spcc'ltO threshold$ defined 
by Jtyro(l981)and US Pith flnd WikJitfoServieo(I995!52-SS). We 
catinuttcd canopy t.lcmu·~ c:l .. s rrom ptroenlage or. lbeorc:tlctl 
m1,dnuun Stand Density Index (SDI) for eac:b forest typo usina the 

USPS aiJOrhhm (Mc'f"JuC &. l,aum 1989; US Forest Service 
t99Jb) find rna:dnuun snr values for each forest type proposed by 
l_.ona (198$). CalnOpy closuro df!J3 boundarie!l wcrc 40% canopy 
closure (comspOndina to 30% ma:~~.imum SOl), 50%c:llnopycloiure 
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TaWe I. Rclerclncc buc .-NCturalhat tnr,bt a.ff«t ~ rqxod\M::Iioo or All"f'ivaa io poodt10Sl pinefoft:stsof tbc: Soulla-wcskm Un.1tcd 
S..ta. Weloypoc-tMI~rq>IOd--ld-... ...--....... ~ ....... blcdthop>allawt"'Miel-
.. J)<d'm..t lbnPo& ....... ~ bot_.., - w.tlo _.... ............. to ...... tkmcftt """"it- Uolao otloorwioo-.,......._Ill< petUn .... o(lo~ a-. VSS· VqocubwSinodotal Slap 

.......... 
mvSS-I;mVSS2;14%VSSl; 
14% vss • w.th >-.. now-.«: 
- vss , _,w;th > ---.. 
~ 4 9 tnap ha-• and :t 7·•~Q~St.a·• 

Goshawk lllidehna II.,. VSS dJIR'ICtu diltrlbution as ab<M. 
but no requlmnenu b" cat~opy dolun; 
_ ... 1 .. 

Pretcntd forqjna habttat 50' Ia rae(> 40-6 em d.b..b.) trus ha"""' 
Clnopy CIOSUN > 40% 

IO%coch VSS' laod 2; 
211% each VSS 4. 
s, and 6 with > 40%c:a.tl0p)' doklrc 
~··9aaapba-1 and~7·· Jocs ha~ 

R<yoolds 
tUI.(I9?2) 

Reynolds 
tu/. (1992) 

Greenwald 
tid/, (lOGS) 

Pre«toleoncntcondlolono 2% VSS 1.1% VSSZ, 14% VSS3, Ill% VSS4, 18% VSS 5, 32% VSS6 
69%bll1111larct <II m'ha·1,14% basal area 11- 16 m1 ba-•. 1 lt'tbasal 
att~16-2Sn•1 h11· •, S%bn.sal area> 2.S m'ha"""' 

Unweigbrod mean o( 
rrequency distributton, 
ror each nriablc In Pia. I 

8)%canopy ckle\1111 < 110%, I 0% canopy cl.osurc40-60%, 7%eanopy 
closun~ > 00% 

'Cc:nrral Zone preterlption ll thean.'l·wci.M:Incd 1.-vcrugeof Rcynoldst>t al.(l992) pretcfiptiOI)S for the 73·M ttoeSt area.. and 170-ha post·6cdilna 
fumilya,.. 'VSS I:0- 3cm d.b.h.; VSS 1:3 13 cmd.b.h.; VSS 3: 13 30cmd.b.h.; VSS4: 30-46cmd.b.b.; VSS 5:46--61 <m d.hh.; VSS 
6: > 61 Cfll d.b.h vssor c~h pkM iaclaas wltb pl\u·•Jity of bbfllarca, regard leas of spec:ics. C(ircmwnld tt "'· 200S) and n:fcrc::neeseited rbercin 
did not specifY an np«1mal number or llli'JC ~ .. butaJithc 1tudies cited ~herein~ cbat 1he opcimum WHs probably hi&ber rhan any 
den51ty woobtcrvcd in t~lfldwwt breed ina area. Spoeificd value(SO) is 2CW. iarz.c:r than the highest mean density wcobcerwd in a phawk 
breed ina area. Tho rc&uht ol' our IUULiyiiCII did 1101 vary when we tried idcn.l values ran.sin.s up to 100 (an implausibly high value ror thie rca,ion). 
'Redue«< •nodd built to IYOid thorislc or spurious resuh•ducto:(a)cak:u.latcclcaoopydosurccluserc:oukldiffer rrom lfUCctnopych..tleli and 
(b) onl)t "n1.U rrtedons or each brood in& aa mcc tnq and "'• lai"JCI:S. 

(com•pcnclina to~ or.,.. ... ,. SDI) aod 60% (oon-cspoodiol 
to4mmaximtnSDI~ w,._.,...d_..._ da;analltd 
I 6, ........,...,.,. to tile v..,...,..., Slnodotal s...,. (VSS) -s 
;, USFS Rqjon 3 (Rcy!IOidt ttol. 1992;-Table I, footnote b). 
Fonally, ............ r-.,._for_,.,.._., tloot each dla 

--Ul4oroor.,.plepolnll, -y00- 11 m• ... ~. 11-
16•'U .... I6 ·1S•' Iiiii 1 1nd > U•' ... ~ 

CALCULATING SIMILARITY OF BREEDING AREAS TO 

REFERENCE CONDITIONS 

We ..S poroml ... , .. Jiarity, S (Btoy A Cltruo 19S7; Luc1wJa A 
R.cyDokb 1989) u aa indca o( how c:ac'h btecdina art11 ma\C.hcd 
rden:ace rotae IIOICI.U:,.. $ .. aaJcd rn:~m ~ (DO amilarity) 10 

IOO%(comple1lcoimllarity).Ak ...... clcolcnooi ...... Ytocolcu1ato 
simllarrty bctwcm com.munihcl OC' Spccia l.lllti'Dbll-=s. S c:an a1lo 
he IIIOd 10 qlllndl)tlimlllrity between 11mplina units lnd rtfmoc:c. 
condition~ rhat thato a common let or dc:scr1ptor variable~. Sis 
cakubtcd u.s 2WI(A t H). whctc W• tmin(X~ XJ. A= .t: Xjand 
8;; t X; In our cue tM X1 ftte variables tuch 11 pc::recntap or 
cotalatta dominated by trta of a parhcular diametct cl11..11 or with 
at least 4•9lllt&CIM,P pc.r ha. ~ valua1rc the obxm:d vnhq in a 
aoehawlc bf'«din, RrC:IU and X, vaJucs arc the Vkhae ror the a:;unc 

'o11riablc u1lder the rcfc:rcna~ eond•tion. 
We ca l~,;ul.-h:d how wtll C:"t.oh "'""h•wlc brct:di.ct• .,~ rcac:.ubk:d 

each or rour rc:rorcnco fo~t tlruchu-a ( l'•blc: I). lncludina two 
vertionJ or the p:h11wk &ulddlr'ICI. 11n c:mplrlc.l eaimu.tc: of pn:s:ttlo
ntc~n (Oftiiiiiii'UCI\Ire and fin Cltlm alo O( prtletrcd fOI'II&ina h11bi1~1. 
Reynolds" .t. (1992) d..dopc<lthophawt Jllldelin<~ by ldeatiffoll 

14 pbawk prqrspccia. revicwin& the literature oe htbicat aloctiDil 
by thae species. ud ince:rpredna the literature m halMtat u.o by 
lbcl014spoc;.so....,..orsit<tno--cr•blo 1.r-b~ 
-dcoun:andnumb<nol....,aodlotl. Thit...-yiddod 
t'CCQIDIQCOdatioct Wt tatioa laabitat should be domiMtcd by 
tn:es > -46 em d.b.b.. wi~ canopy dolhlre > SQIK. that t.he poP· 

llcdPtc r.ml1y"""- be---.~ by the .. _ 4-
-oritll-dcoun:>~andtbcf ...... __ ldbc 
_ .... .,. .._ __ orith --.. >>ICM 

(ddailo ia Tablo 1). 
Ourfiac -fc<thcptOittrwltpidc!iocsrdloc:tcd tbccf .. ribotlool oldiamotcrdosxs, ___ .... lop~ 

by Reynolds t't IlL (1992). The JIC(:I(Iftd ¥Cnio• ntlcc:tcd only tbe 
diuributioo ol diamettt clua n:axnmenckd by RC)'I)Oids ~I ttl 
(1992~ Wede>dopcd this•impk<modd fortwo-l'int,,.. 
did not measure c:aoopy dowre dir«:tly in the rldd. bul cakulatcd 
itusinaa F«t~tSc:rviceaf&orithm(US FomtScnicc 199lb).whtth 
ilutoduced unknown CITOO into our cstim:uc:a of canopy cblurc 
class. Secondly, m.ott pbawk brctdina areas had roar fewer IMP 
and lop: titan nxom.mcndtd by Reynolds ttol. (199l),auch that all 
goshawk breeding an::as were about eq~,~a lly disshnillar rrom the 
phawk auidtllocs with reprd to thcscdui.I'ICI:eri:$1.ica. Thit uniform 
dissimilarity could mask importaoce or diffcn:ncc~ llmon& breed in& 
areas in tn:c diameter dis:ttibutions. 

Our ltfm:oocfon:ststruclureforpn:remd rora&ina hftbltat Wl'lll blued 
on U\tetpretation or 12 studies or romgina habitat tummnri7Cd by 
(irccnwaldt.t aJ. (200S). 'l)ltSUhJd.iCisugpt lhtlt idal romgln&h"biUtt 
is a landscape with an avcra&e of SO harge trees ha 'nnd lOW. of the 
la.odlcapc withcanopycl03Ure> 40%(dctaillin Table I, rootnotcc), 
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..... I. """.....,..s...n""'ioooo(~ 
s.-.m Stqa dia-er ...._ bull 
I.J'ft c::lule:l aad C:UOp)' dosurc das:lc:s in ----.. .,~ ..... o..- -~ """""' (open bon. 
llO"" r-..., .. .-~, """l. anciiO ~ 
oar M ... t Trumbolll, """- (diet bon, 
4l0ktn n- -atody .... ). \\1: ..... tbt: 
unW'ItPbod mean of acb peir 10 estiasate 

---........ Data pnMdcd by P 'I fluli (Nortbc:rn Arirooa U~ty. vss-- ---<m'l onpvbNbcd) 

Ta.blie l. AltcnWiYe modcb or forest structure cffceu on phi'Nk repnxluetion, 1-: S rd'crs to pera:nraae llmilarity (B~y &. Curtis 19S7); 
suh\cripts CZ ilOd FR refer to the Central Zone and Poraaina8and, ra.pectM:Iy, o( a &'*'Wic bm:dll'll &tea 

llypothe$is 

lw.ltmbtanc:e of CZnod FO to rorut Strl,l(:tUfC 
ptc.'ICrib«t i.n tbc: goshawk JUKieBnes improves goshnwt reproduction 

ReSI.'Inblancc of CZ IO rorc.o;laltUClUfC pn:sc.ribed 
in the a.oMawk auidelinc:t: impl"QYC.'I gosh~~:wlc n:production 

RcsecnblftnoeorCZand f'R todiametttdis:rributiOc' 
pt"C5Cribcd in the &oshawk .auidelines improYtS ph11wk reproduction 

~nblanoe or cz to diameter distribution preacribocl 
in the goshawk auicSelines impt'O'\U JO.'Ihawt reproduction 

lncreuod amount of" prcrcm:d fo,.gina babitaL 1n CZ 
and rn improYeS &OSNwt tq)mduc:lion 

l.oeroucd &J'D()Unt or pref"cncd ro•a hlbil.lt in 
cz itnJMO'CS pNwlc rq>IOdltCI ... 

R.Ciombla.ooe d CZ and J}O to prCS'Itkme•U 
focat struoturc-pNwt rq>IOduction 

Racm.blauec of C:Z. ao prc:teltlc:mml ro.at 5trvc:ture 

- ......... t rq>IOduction 

Our rde:reDct: rores~. .s&nJci.W'e ror prc:aCttloeent coecti.tiocW .... 
batda.~c:ooditionsattwotitcsia~onc...,. 

Graadvicw PoiDt Od lhe touth rilll ottbeGrwad Can,.,. (Fut~, .t 
2002) ud one aeu M('lglt TlliDl.buJI (Walb. ~ •L 2003). In r.otll 
....., clcnclroocoloP: _..... (Fmu A - .. 1919) ...,. 

applied to ....- ...,._, (old-crowtll tnxs. ""'""' lop aod 
other Jic,ttl of tree removal) to atinatc (Otat condicionl prior to 
li-.es&oct ~ rue .upp'USioo and ~ (1110 at Mount 
l'rumbuU. 1881 at On.n.d'Yicw). P. Z. Pult (Nortbern Ari.wna 
Univcuity) ptO'Vidcd tbe raw data chat w uxcl co reercao: ~ucnqo 
distributions ofbu:tl area. domioant dia.metcr clat lftd canopydolun: 
(1•1&. I). Tbtae wcce the: ooJy availllblc d:tta on paettlcmcnl condidonl 
m oc:arby poo<krosa pine and pino-ca.k forats.. Soil t)'-ptS in thc:sc 
__ _.<l:riY<dfromthc ..... pumtmal<tiab(boAI~c:alcctoiJs 

sandstone and limestone) as those in O\lt ttudy area. Because the 
two Jiles had similar distributions ror each. variable mc-ouun:d, we 
USICd the mean or tbe cwo di.striburinns u abc rc(c:rcnoe condition. 

EVALUATING EMPIRICAL SUPPORT FOR AlTERNATIVE 

M ODELS 

For c:11eh tet or reference conditions. we built two modcb th:ll 
rchuod phawk reproduc:.t.ton (numbl.:.r or ntda.Hnc• nedaed per 

Model 

F• JJ, t 81 K,)'<KI.Cl + 81 KSoo,,.; 81, 8,> 0. wile~ 
$00 • 1lmilnrhy to Oosh:awt Oukle.lincs J in Table I 

P• '". JJ, KS(I(I,CI~ o, > 0 

fl • JJ. + JJ, K Saa....,c1 + ~X Soo..,.n: 8., 81 > 0, where 
S~ • Jlm1lllrlty to 0011hawk Ouiddines 1J in 1itble I 

P• IJ.+B,KSuu....t-1;8,>0 

F• fit,. IJ1 )(Smt,et,. 81 )(S,...U'1: 81• B,> 0. where s,.. • tlmltorhy 10 prtCelTCd ronta;ina habitat in ·rablc I 

P a. B.•ft1 )(Sf.rtt.n.;81 >0 

,. •• 8, + B, K S....-p + Sa K S,_,.: 81 1od B, < 0, wbetc: 
S,__ • Ui.llnty 10 preiCUkmcnt COCidiboru in Table I 

F • a.•M,xS........,:-bS.<O 

,...._,tomfJtotho.,.._..,.....uam,ora~br<c<tift& ...... dlot ____ On< __ ~ 

only to""""'._ Ia the Omtral Zone; t1oc .......t a>dd !tad .. 
odclitionaiMnD for tho onn_,.ortho ,,.....,. 8&od (Tal>le 2). 

w • ...t ... w--.. ... _.. adja5ttd ror .... 
_.,.. -(Aobko'o lolonnalion cri- (AICJ; 8-A 
Andcnon 20021 &O C'tl.hatc anpirM:.I lllpport (or e.Q olthc ciabt 
- ~~oca- ..... _.. .. u alwayaldeatify the model oritll 
the: belt IUP9QC'\, ew:n 'Wben DO model ia well supported. we report 

only model• that met minimal tbrcaho~ of MJC.. < S·O and 
adJu~cd ~ > 0·10, Wecomp~mS anpuicalsupport ru:nona tbecigbt 

modtb. 

Results 

The 13 goshnwk brecdina areaJ varied i.n their percentage 
similarity to rcrcrence rorest structures (see ·rabte S2 in 
Supplemc:•Hary material). The Ccotru1 Zones of brt:eding 
tll't'A8 were on ftl/Cftl&e 32•/o similnr (mnge 21 - 56¥•) to the 
(orcst i h' UClUI'C l'tC0111nlCndcd by tbc goshawk. guidelines. 
When only the diameter distribution reoommcndcd by the 
auidclines was coniJidcrcd, avemgc percentage similarity 
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Table 3. Modek rela•ioa &QEhllWk reproduction to tho pcttenllljC 
tlmitllrity or l bnxdins lml to a rtfereocc forest atruc:turc. for I) 
~JQthawt brteding areas monitored 199.3-1002 on the AJ)flCh .. 
Sit8tca'ftl Natic>Pol Fotesl, Arizooa. Only modelt with M IC'._ < .S 
und rl > Q- 10 urc shown. Eight models wen:. tested 

Slandaroilod 
eoc:rncicnt 

Rcr"""""""' 
Moder JCnacturc MIC. " cz 1' 8 

0..howti1Jid<S... CH) ~s -G-67 NA 
Dio-..dillributioo l·l G-39 o--o NA 
or ,...,.w p;dctines Ooohowlt.- H ~s -- CH)4 

'Mocld ....,bor rrom Tobie 2. 

inc ... sed 10 50% (range 32-82",.). The Forasina Bond or I 
breeding area was somewhat more similar to the goshnwk 
guidelines_ averngiog 43% similarity (range 26- 57'/o) for 
the full p.-ucriptioo and 71 %(range 53-8.S%) for tho diameter 
diatribution only. lltroentagc similarity belween breeding 
areas and preferred foraging habitat averaged 6.S% in both 
the Central Zone and Foraging Band. Oosh;.wk brecdint 
areu were about 30% similar to prescttlemcot conditions. 
with no Cencral Zone or Foraging Band CJI.ceedint 38% 
aamilarity. 

Thn:e o(thc(our modds relating goshawk reproduction to 
the coohawk guidelines"""' supporu:d by the data (Table 3), 
lnctudin& IWO models tha.r included only effect of (orul 
11Ndure in the Ceocnl Zooe, and one model thlt included 
.rrecu or both the Ceotru Zone and the ForaJina Band. 
Con1rary to expectation, b""'"""" coshlwk broodina arcu 
that resembled most closely the forest structure prcsc.ribed 
by the go•hawk guidelines lended to have lowor aosbawk 
productivity (Thble 3, Fig. 2). Thi.o neptivc inftuenoe was 
mo11t pronounced for foRSt oonditiom in the Ccntml ZOne, 
(or which a 1 standard deviation (SO) incrcatc in perct11Ul8C 
similnrily wnsnSl!OCiated with a half SO decrease h1 prOOuctivity. 
The timilarity of the Foraging Uand to the goshawk guide linea 
had a negative a.ssociation with goshawk productivity in only 
one model, boll theeoefficient wusdooc to zero rrablc 3). 1n 
lia,bt or these surprising results. we examined modcb for the 
th""' wom y<ars or goshawk reproduction (1997, 20()1 and 
2002). u ""II as the throe best yean or gaahlwk reproduction 
(199S, 1996 and 1993; details in Tillie Sl or Supplementary 
material). In both cues the same moddswcrc supported, and 
the sip and size or standardiztd coefT.acients were similar lo 
thooe oboeno<d across aU 9 y<an. Nor' valuecxcocded 45% 
(Tablc3). 

No model relating goshawk reproduction to idcol roragina 
habitat or to prt::tettlement forest structure was supported by 
the data. Because our linear models could be insensitive to 
non-linear ttends we examined scalterplot' which confirmed 
the hu::k or association between Redgling s:uccess and those 
two fol"t:St.structures in either the Centml Zone or PoroJina 
Dand. 

2·5 

2-0 

I 1-6 

t 
l 

i t.O 

Slmltac1~ of Ctntttl Zont ~ 
goehewtl guldtfn•• 

~Ia,. '1. Mean number or ph•wlt ftcda.Jinp per ye;~r monitored 
dccreued with inci'CUing sbnil•rh)' to tho phllwk: aulddinet for 
" ~ 13 territories monitored on the Apactr..Sit&tCIYCI Nat~l 
-~ A,..,.,.over9 JUr>(r' • G-4~. 

Discussion 

A PRIORI HYPOTHESES 

None or the expected asooc:iatioos bet"""" JO&I-k rep.,. 
duction and forest structure~ confirmed. There was no 
evidence or incrc:ascd go$hawk rc:production in bl'tleding 
areas tbat resembled prcfcrrtd fof1\8ina habitat, or of decreased 
teproduction in forest structure morcaimilnr to prcscttlement 
conditions. 

111estrongest pattern was that. conlmry to our hypothesis. 
production or ftedglings decreasW as the breeding arca·s 
.similarity to tbe goshawk guidelines increased. Wby did 
goshawk reproduction not increue with similarity to the 
lJOShawk guidelines? One possibility is that Reynolds., of. 
( 1992) estimated inac:o;urately rorat conditiona dull maximize 
PfOY abundance. Their pl'OCI:d""' ioYO!ved th""' key decisions 
or inlerpn:tations. eacb or wbicb .... wbjoct 10 uncertainty 
(Arizona Game and rosb D<portmcoll993). Fim, Reynolds 
., a/, (1992) pve each prey opeciea .,. .. 1 wdJI>tinc in their 
•nal,.U. despite differuJCCS IUDOII& prey tpcciea in biomau, 
abundanoe and c:ontribution to goshawk diet. and despite 
the fac:t that sh; of tbe 14 species are vnava1lable in winter. 
Secondly. Reynolds ttol. (1992) interpreted primary lileroture 
to estimate wbctber each species wts found in low, moderate or 
high abolndanoc in eacb VSS can.opy cloaure elass. , ... 
interpretations were DCCC5Sarilya:ubjccdvc because the primary 
literature did not use VSS a1 an independent va riable And 
because the th.n:c abuodanceclo.s.'Sa were not deOncd explicidy. 
Thirdly, Reynoldsetol. (1992) 1noo.slated uolliesorthenumber 
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of 1pccics scoring 'hjgh' and 'mcdium'ln each VSS class iOlo 
optimal pc:rttnla,esor the landscape in cnch class. Although 
Roynoldsel nl. ( 1992) discussed and intc~)l'<:ted thciiO tallies 
thoughtfully. others (e.g. Arizona Oaruc Dlld Fish Department 
1993) interpteted these same data as support ina n prcsc;ription 
wilh larg<:r rnoctions or the landJoape dominated by lorg<:r 
t~ 11.nd denser canopy closures. Erro11 atcac:h step in che 
procc:ss could have synergistic effects th.d compromi.sed this 
eooo:pt1131 model. 

An.othcr possibility is lhat Reynolds 11 al. (1992) crre<l in 
their rundamental assumption cbat aoshawb are habitat 
_.,.lislsand prey specialists that thriw belt in a lanc!Jcope 
with aboln<bnt prey. Drennan & Beier (2003) and Clftmwald 
n a/, (2005) questioned this aDIIOlJliJOIIand c:mpbuized evicl<noe 
that SOJbawks are prey generalists and habitat Jpcciafi.Sls. 

finally, the goohawlt guiddincs USC I ro ... t dcooriptor 
(VSS) that has never been evaluated riaorously for its utility 
as a desctiplorof wildlife habital (lllthoug.h il was developed 
originally for this purpose: Thom,LS 1979). ·ro the ettent Lhat 
VSS is au inappropriate descriptor it would contl'ibutc 10 

•latiJticalnoisc in our analy$C$. but such noise is unlikely to 
Cit USC the negative com:lation we obKrved. 

territories bad bigh (> 6CW·) percentage nlllturc rorc.st with 
little inter·tcrritory variadon. The most regularly occupied 
territories in her •tudy were characterized by rcllltivclygreater 
proportions or malurero..,.t cowr. l'lltla ( I 997) also observed 
a mall positive effect or sagc.~erub openinss on occupancy 
aad reproduction (r1 = 0·22) and apeeutnced that prey 
production w:.s relatiYCiy high in thoac ope11ings. 

The Jowcom:la.tions weobeervcd may be related to the fact 
that our c:in;ularareasdid not necessarily correspond to areas 
or most intenoc goohllwk ..,._ None the 1dl. we belicYo tbe 
121S.bacircularaRUwe oampled included mootaRU used 
by brooding goohllwb .,..., .. and lledgbnas during 1be 
breeding ""'""'- On tbe nearby Coconino National ro-. 
mean home range .5i7.c (9S% harmonic mean} durin& the 
brcediogseasonwasS40 ba ror2.3fcmolcsand 13-41 haror 12 
males (Hall2001). Sim~arly, our 880-m radius Centro! 7..one 
probably includes areas mo;t imponant 10 ju\'Cnllcs and 
adult rcmalcs during the Ocdgling depende<oey period. 
Kcuncdy eta/. (1994) reported 1hat 96% or lholocalions or 
Redglinp were with.in 800 m of the nest during the first 
4 weeks of thejuvenilcdcpendcney period, dccreuing to 76Yo 
in the last 4 weeks. HoweV(Ir, these horne range arus arc not 
circular, and gosh.awkJ use un:ns wichin theit home range 
non·unirormly(Kennedy rtnl. 1994; Seier& Drennan 1997). 

WHAT MAKES SOME GOSHAWK IREEDINCl AREAS 

MORE PRODUCTIVE THAN OTHERS'? 

Our results otTer no suppott ror the altcnu&tive hypothesis 
that reproductive sueoess incrtascs in brtedin.a areas with 
inan.sing perc:o:ntnge or ideal roraJina habitat. Empirical 
studic:s or foraging locations selected by J06hawk.s in tbe 
wcst<m Unil'd Stau:s (summari7.1:d by Grmlwald tt •1. 200S) 
were n:marlcably c:onsistenl in documentina that coaJ>awb 
'* ror<Sutruduresc:batacterizcd by relatl¥ely dc1110 .. nopy Uke Kruger & Undstrom (lOtll ), - obterved tilao so~ 
•nd many Jougc: uea. boll do not use lites wllb h•iher prey plurwlo: broodingareasoonsiltcnlly produocd "'"relledgJinp 
abundaooe.Gosbawbin Franoealso_, indiffe=ltoprey thin othm. Thec:onuarylindonpor McClAren ttdl. (2002) 

abundance but portilll to large,_ and biab""""' volu1l1C$ may re6ect their we or ftodalinp per active nest as the 
{Pemeriani. Faivre & Frocbot 2001). Because tltQe forest response variable, i_gnoring difTerencca in occupancy rales 
conditions did not impt"C)Ytgosba.wk fq)roduction. weapc:wlate among breeding areaL I fowevcr, if forest structure does not 
that perhaps lhde forest conditions aro usoc:iatcd positively drive productivity, W'hnt docs?l'lau&ible hypotheses include 
with demographic parameters lhal we did not mcae.u~ such prey mbundance. disturbance. \.!~Cal her patterns and parenting 
as reproductive life span, or adult or post·Rodaing "nviwl. rtbility of goshawk b~crs. 

Presettlement rorest structure (< 250 ll tctns hn 1, < 40% Preyabundanccwas corn:lalcd with year-tO• )'eM Vllriation 
canopy closure,< 1 large snag itnd < J ln.rge log per ha; Pul6 in reproduction (or goshnwk I>Opulations IHudicd fot 4-
<1 of. 2002; Waltz t t al. 2003) differs morlccdly both rrom 10 y<ars in the .,..tern United S1n1cs (Doyle & Smith 1994; 
p<erem.Jhabitatandrromtbe"""""'nerl((;(lionsorthephawk Kcanel99'r, Salarsky, Reynold• & Noon 200S) and Sweden 
guidelines. Thus we c.pceted that similarity tO thisatructun: (Tomber& Korpimaki&llyholm 2006), boll wasuncomlated 
would be c:onelatcd ocpcivcly with aoahawk reproduction. with goshawk: population growth in a 24-year time-series io 
Our results do DO( suwort this notion. """"""''·no aoohllwlt Gcrmany(KrQger & Lindstr6rll200 1). Based on the three US 
breed inc area was > 39'.4 similar to n:otored c:ondllions. one! studies, ... belje..., that JlfOY lbun<boo: is • m.jor - or 
...... tioo apinst extrapolating our raults to the .rr-or year-to-yar .. nation in rqorocluctoon ror """"'"" popula-
larp-amo restoration treatments. tions in the westm1 Uniled Slates. A ra>0n1blc bypothesis is 

The th""' ro= struetures WCCXOIIIIncd bad only modcr111e tJw prey ailundanoo&lso dri- reproductive variation omoog 
influence on gosbowk productiwty. Two 01ber studies, wins goshawk breeding areas. To our knowled&e. no study bas 
different rorest traits, round little inftucnoc or rorest JtniCIUr< tested this bypothe$is. 
on reproductive $UC(lCS$ of northern gosbawks in the western Disturbanoc kvcls.auch •• number of roads. U'3ffic volu~ 
United Slates. Joy (2002) found that proponions of lix vegcta· on roads or tra~ amount of raidential development. timber 
lion types did not differ between 56 higher. productivity 11nd harvest and research activity (e.a. nest checks, nest surveys) 
44 1ower·produclivity gos.hawk territories in a 9·)'CIIt study in could also affect goshnwk reproduction. These disrurOOnccs 
northern Arizona. Patla(l997) observed nocfTc:ct ofpcm:ntflgc were relatively constant ncroaa our 13 breeding areas. but 
nul lUre forest on goshawk occupancy or goshawk productivhy we believe tbalao unauthorized campinaarea did causeaban· 
per occupied nest~ and attributed this result to the fact thal all d011ment of ooe breeding area that had been consistently 
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productive before intensive cam pins began near the nest 
stand. 

\\l:atbcr pau""" such u spnng and SUDllll« pm:ipilation. 
arc c:orrelatcd with belwce:n·yar va.rA.tion in goshawk 
r<pro4uctioo (Koslrrcwa 4 Kcolr=n 1990; Palla 1997; 
~nleriani 1997; lngraldi 1999; Blo.aon 2002; Faimunl & 
khard 2005). Ho~vcr. for tucb effects to a~ount for 
variation among gostt.--.wk bttc:ding arcaSt the breed ina areas 
woukl Dave to experience dlrfen::nt weather patterns. We do 
not believe this was the case on our study area. 

Finally. our most productive bn:cdi:ng areas may have 
reftectod qualities of the breeding pairs rather than foreat 
structure within tho brcodina area. H~ given a mean 
reprodoc:tM lire span or 2 y<ars {Wiens & Reynolds 200S). 
oe""'ral geoenuions or hip-qualily partDIS would have IO 

... a g;..,n br<edi ...... 10 CRaie lli&J> productivily .,... 
9 yean of observations. Until a rcseartber devises a method 
lo measuro pamuina abili1y Independently rrom nest success, 
it would be diffictJit to desian a study to test this hypothc::sis 
rigorously. 

MANAGEMENT IMPLICATIONS 

The goshawk guidelines were COI)OCivcd as an approach to 
managemen11ha1 would add,_ O..nocdsormultiplcspeciea 
(gosbawband 14 preyopecia)and mcelotbcrrorco~ objoc:ti>a 
(Rqnoldsd al. 1992). C<lmparod 10 !he yoars ..ten productioo 
orfib<eand UllJUiaiCS~ ro.atrnanagemen~ lheguidelinca 
m.arlced a bis step towarcb ecosystem management and 
conservation of all native apecies. Howewr. the assumptions 
bebiod tbeguiddincsremain a let of largely untested hypothese$. 
IXspitc small sample size and the use or an obscrvntional 
rntbcr than experimental llpJ>rOI&cb, we found a moderate 
negative QOrrctation between goshawk productivity and the 
forest structure pracribcd by the guidc:lines. This calls jnto 
qucslion !he purported benefl110 gosiWMb Sludics haw nol 
y<t addreosod respolliC or lhc 14 prey species. 

11Jeserosulu raioeqllellionsaboullhedecision(US Fo.at 
Service 1996) 10 implem<nllhc scohawt pdelines on moot 
ForestServi<ebnclsin Arioona and New Mexicn In (199l.lhe 
Arizona Game and Fi>h Depertmenl(l993:62)recommenclod 
lhatlhe ForesiService'idcntiryarea.s. •• wbicb rdlecl O..d<sir«< 
futua-e conditions idenlifled in the (goshawk guidelines. andl ... 
monitor these areas to aeo if gOJbawk.s aod the 14 targeted 
prey bave responded as expected'. Our atudy suggests 1hnt 
goshawks did not respond IS opeeted, and the monitoring, 
and adaptive mana,ecment approac:b l'tCOtllD'lCodcd in 1993 is 
equally imponan11oday. 

Mote broadly, many preoc:riplions ror managins rorosu 
and olber wildlondJ ""' bucd on eeological bypolbeses. 
M-sbould """1\Jalccmpiri<:al support ror lheeeoloai<al 
hypolheseslhaute beina apphod 1o large landscapes. Cat<rul 
allocation or areas to pre»eription and QOntrol sites, adequate 
replication and lon&"letm monitoring are essential to evaluate 
cmpiricaJ suppon in the most rigorous fashion. Obserwtiooal 
stud.ies such as ours can be a fast and relatively inexpet\Sive 
alternative. 
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Supplementary material 

The rollowina supplcmenlary ma1erial is available for this 
article. 

Tlbto Sl . Rcprodto:tive history or 1hc 13 scobawlt broeding 
..... 1993- 2002. 

T~tble S1. Percentage similarity to n:fercnco COrlditiOM and 
produc1ivity ror the 13 goshawk breedinanren& 

T11is material is available as part or the online attlc.lc from: 
bupJ/www.blackwell·synergy.comldoilruiVIO. III I/j.I36S-
266C.2007.01409.x 
(This link wdllakc you 10 !he article abol.rac:t.) 

Pleuc note: Blldt...U Publishing is not rosponsible ror 1hc 
content or functionality of any supplementary material 
1upplicd by the authors. Any queries (other than mi.ssing 
matetial) •hould be din::ctcd to the corresponding author for 
rhel'lrticlc. 
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Attached are the Departments comments on the Bill Williams Project. Looking forward to our 

meeting and working with you all on the project. 
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Sign up for AZGFD eNews nnd receive the latest news and informal ion on wildlife issues 

and events, outdoor tips, education programs, regulations, and more. 
http·llwww QlQ,fd goy/eservtqsJsulMcribt: shtml 
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May23,2011 

Tom Mutz, Team Leader 
742 S. Clover Road 
Williams, AZ 86046 

RE: Bill Williams Restoration Project 

Dear Mr. Mu17.., 
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The Arizona Game and Fish Department (Department) has reviewed the sooping packet for the 
Bill Williams Mountain Restoration project dated April 20tl. We would like to thank the 
Kaibab National Forest (Forest) for the opportunity to comment early in the development of this 
project.· As you are aware, Dill Williams Mountain supports a diverse array of wildlife and 
habitats across a wide elevational gradicnL We recognize that this project is in an early planning 
phase, and would appreciate extensive coordination on this project as it proceeds. 

Below are the Department's key comments on the scoping packet: 

Geoeral: 
[5 ,...I • The Department requests clarification over whether the Forest is proposing a fuels reduction 

project or an ecological restoration project? We believe that this upfront clarification will gli!Der 
mote effective communication between the Forest and interested ~takeholdezs. If reduction in 
fuels is the main objective, a more stnltegic design and placement of evidence-based restoration 
treatments could more effectively protect vslues at risk, thereby reducing the need to 
aggteSSively treat the entire project area. We believe this approach will also help the fire
adapted, ecological function of the landscape. 

• The Department recommends numerous field trips in tlte spring and summer to discuss 
objectives of the project. 

1 ~ _ z. • The Department questions whether methods such as cable logging can be done in an ecologically 
sound manner on Bill Williams Mountain. The Deportment does not support the harvest of old 
growth trees, therefote, if it is deemed necessary to thin steep slopes on the mountain for cable 
logging, we would recommend alternative ways to achieve this goal tbat can be more selective in 
harvest, and result in a more "natural" resulting strocture. 

1 ~-3 • The Department would like to have further discussions about the fuels control lines being 
proposed by the Forest. As proposed, the resulting linear structure from these treatments may 
meet fuels objectives, but likely wiU not meet re.,torntion olljcctives. Again, we encourage the 
Forest to convey to the public if this is a fuels reduction project or an ecological restoration 
project. 
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Bill Will/oms Mormtoin .Sc<Jping Packa Comments May23, 2011 

I 8- 't • We ask that the Forest to include a thorough description for old growth throughout the planning 
of Ibis 'project While tree age is an essential aspect, old growth should describe more featur~ of 
a late-successional forest than just the standing live trees. As you are aware, there are essential 
structural features of old growth as old trees, snags and large dead/downed fuels, and between
patch structural variability (with large trees and age variability as additional features for 
consideration, depending on forest type). We recommend the Forest expand its definition to 
i.ticlude the essential structural features of .old growth· for the purposes or' the Bill Williams 
planning document. 

IS-) • Because Gambel oak and aspen are relatively rare habitat types, we ask the Forest to be careful 
and sttategic in the treattnents of these vegetation types. 

Is- (q • Stnactural heterogeneity is very important to wildlife, both in terms of horizontal and vertical 
structure. We ask that the Forest recognize that although ladder fuels can cause increased fire 
risk, they are important to wildlife, and should not· be eliminated across large areas of the 
landscape. 

• The Departtnent supports meadow, grassland, and open savannah treatments as they pertain to 
the Bill Williams project. 

Ponderosa Pine: 
• The Departtnent is an advocate for forest restoration and reducing unsustainable densities in the 

ponderosa pine vegetation type. However, we also recognize the importance of the historic 
range of variability, which in addition to open. park-like conditions al.so includes forest 
conditions that favor closed canopy species. 

I 't -1 We encourage the Forest to manage toward habitat diversity that includes greater variability in 
forest/meadow patch size, vertical heterogeneity (multi-layered canopies), tree density, basal 
area, and successional stage with an emphaSis on old growth retention. 

I g _, ~ • Specific to the Scoping Packet,. we ask the Forest to strongly consider a. wider Basal Area (BA) 
within U1e Desired Conditions, as I 0-50 BA will not support many of our closed canopy species. 

1 g-C( • We ask that you plaee more emphasis on ensuring a mosaic of all successional stages, now and 
in the future, throughout a landscape comprised of all known habitat types. . 

• In order to facilitate this approach, please refer to and draw from our attached AGFD,USFWS 
DRAFl' document "Desired Ponderosa Pine Forest. Conditions for Wildlife In the Southwest'. Th.is 
is still a draft document, and be advised that we 'have initiated a revision of this document in 
collaboration with Ecological Restoration Institute. We will keep you posted on our progress toward 
a fmal document. 

Mixed Conifer .· 
• The Depl!flrnent woula like to work closely with the Forest on appro,priate treat.tnents for mixed 

conifer. 
Unli)<e ponde~osa pine, there is relatively little existing information on the historic refere.oce 
condition of mixed conifer. In addition, within the Kaibab Health }'ocus Group final report it 
was recognized that there is lack of consensus on how to treat mixed conifer (see page 23). 
Staying true to the recommendations from that document, the Departtnent would advocate that 
the Forest take an smaller scale experimental approach to treattnent in mixed conifer. 

~ The Department would like to know if the Forest plans on treating the mixed conifer vegetation 
within 'the two categories of wet and dry mixed conifer, as has been done in Forest planning? As 
with historic reference condition, there is little information on the fire interval of dry mixed 
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Arizona Gam• and Fish D<Jporlment 
Bill Williams Mountain Sccplng Packet CommMfS May23,20/l 

conifer. To this end, we are somewhat concerned about the simi:larity we see between PIPO 
DFCs and mixed conifer-frequent fire DFCs and wonder how that may or may not play ou.t on 
Bill Williams. With such similar management direction for the two vegetation typ~ our concern 
is that we will convert dry mixed con - frequent fire into PIPO when actually it's an important 
and distinct Potential Nat41'al Vegetation Type. 
Also related to dry mixed conifer, how will this vegetation type be defined, and subsequently 
mapped? . 
If the Forest is going to continue with the dry mixed conifer concept, we recohun~nd addres;;ing 
the importance of retaining transitional, ecotonal habitats between ponderosa pane and mrxed 
conifer for wildlife. 

1be Department is committed to ~isting the Forest in desisning a project that reduces fuel in 
such a manner as to restore the spatial heterogeneity and ecological function to the landscape, 
while simultaneously protecting the city of Williams from non-natural fire. Thanks for your time 
and please feel free to contact me witb a~y questions you may have. 

~
·eerely,~ 

- y 
i Rogers 

Habitat Specialist, Flagstaff 
(928) 214-1251 
arogers@azgfd.gov 

cc: 

Sarah Reif, Habitat Program Manager . 
Laura Canaea, Project Evaluation Program Manager 
Bill Austin, USFWS Ecological Services 
Larry Phoenix, Field Supervisor 
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Please see attached. Thank you. 

Sandy Bahr 
Chapter Director 
Sierra Club · Grand Canyon Chapter 
202 E. McDowell Rd, Suite 277 
Phoenix, AZ 85004 
Phone (602) 253-8633 
Fax (602) 258·6533 
sandy.bahr@slerraclub.org 
arlzona.slerraclub.org 

We're on~. 

Do something wlldedl Check out our Caayqa Echo wjkj 

May27, 2011 

Grand Canyon Chapter • 202 B. MeOow.,u Rd, Stc 7:77 • Pbo=ix, AZ 85004 
Pbot><: {602) 25:l-8633 l'ax: (602) 258-6533 llmail: gnncianyon.duptet@Uetndub.o.g 

Tom Mutz, Team Leader, Kaibab 
National Forest, Williams Ranger 
District, 742 S. Clover Road 
Williams, AZ 86046 

Submilled via email commcnts-southwc~tcrn-knjbab-wil!iams@(~.lj;d.us 

Subject: Bill Williams Mountain Rcstorution Project 

Dear Mr. Mutz: 
Thank you for the opportunity to comment on the Bill Williams Mountain Restoration Project. Please 

accept these comments on behalf of the Sierra Club's Grnnd Canyon (Arizona) Chapter and our more than 
12,000 members in Arizona. 

The Sierra Club's mission is "to explore. enjoy, and protect the wild places of the earth; to practice and 
promote the responsible usc of the earth's ecosystems and resources; and to oducate and enlist humanity to 
protect and restore the qualily of the natural and human environments." The Grand Canyon Chapter bas long 
been committed to protection of Arizona's lands, wildlife, water, and communities. Our members are 
concerned about the lands included in this proposal and have enjoyod recreational activities in the area 
including biking and wildlife viewing. 

The Sierra Club recognizes the need to protect Bill Will iams Mountain from catastrophic wildfire, and 
to improve the watershod conditions. We would like to offer some suggestions to be considered in the draft 
Environmental lmpaet Statement to ensure that this project is consistent with the statod purpose "to improve the 
health and sustainability of the forested conditions on and surrounding Bill WillianlS Mountain" and to 
"improve the watershed conditions contributing to the City of Williams water supply." 

Purpose and Need for Action: 
The Sierra Club supports an amendment to the Kaibab National Forest (KNI') l..nnd Management Plan 

that would allow restoration treatments to move vegetative conditions toward reference conditions, precluding 
timber production. We commend the Kaibab National Forest for seeking to udd this language to the Forest 
Plan, and for managing forests for sustainable ecosystems. 

The Sierra Club agrees that it is appropriate to provide firewood derived from this project to people 
( q ~ I living in Wi lliams, Arizona and the surrounding area. While the Sierra Club supports making wood deri ved 

from thinning treatments avai I able to residents for personal uso, we do not support large scale commercial 
extraction of timber from our National Forests. Please consider altering the Specific Need statement from "To 
provide forest products, such as firewood, for pcO(>Ie living in Williams and the surrounding area, in order to 



meet their needs for forest and wood products, while protecting these resources for future generations" to " ... in 
order to meet their persona/use needs ... " 

Please add to the "need for" list: 

• Preventing erosion and soil loss that could further impair watersheds. 

Protecting rare, threatened, and endangered species. 

Protecting and enhancing wildlife habitat. 

Emphasize Restoring Forest Resiliency 
Department of Agriculture Secretary Vilsack recently stated, "Our shared vision begins with restoration. 

Restoration means managing forest lands fltst and foremost to protect our water resources, while making our 
forests more resilient to climate change" (Forest Service 2009). The Forest Service Manual FSM 2020 defines 
Ecological Restoration as "tlte process of assisting the recovery of resilience and adaptive capacity of 
ecosystems that have been degraded, damaged, or destroyed. Restoration focuses on establishing th~ 
composition, stntcture, pattern, and ecological processes necessary to make terrestrial and aquatic ecosystems 
sustainable, resilient, and healthy under current and future conditions." 

Mature, natural forests are resilient to disturbances because oftheir genetic, taxonomic and functional 
biodiversity. Th is resilience includes regeneration aner ftre, resistance to and recovery from pests and diseases 
and adaptation to changes in radiation, temperature and water availability including those resulting from global 
climate change (Mackey et al. 2008:5). 

I q; 1-. We encourage the Forest Service to focus this project on restoration of natural processes, such as fire, and 
restoring forest resiliency to help address the impacts of climate change and the historic impacts of fire 
suppression, logging, and livestock grazing. 

Proposed Action 

The Scoping Packet identifies mechanical thinning treatments that could occur on the entire project area. 
At the public meeting in Williams on May I I, 20 I I, it was acknowledged that the project would take several 
years to complete, and some areas could be prohibitively expensive. On page 6, it says under the "Prescribed 
Fire" heading, "In areas where operability is limited and more costly (Zones 3, 4, 5, & 7), on ly prescribed 
burning may be used to meet resource objectives; this would be dependent on implementation of the strategic 

I 'I_~ fuel treatments designed to enhance control lines." The Sierra Club supports the use of fire to restore 
ecosystems, and finds this alternative preferable to mechanical treatments on steep slopes wbere mechanical 
treatment could lead to erosional problems and dangerous conditions. Helicopter treatments on 3,468 acres is 
not defensible and is an unnecessary expense for the KNF, a safety hazard, and a significant disturbance to 
wildli fe and nearby residents. 

\9;~ 11te Arizona Bugbane botanical area boundary should be respected. Treatments should protect the 
boundary, but mechanical treatment should not occur within the area because machines move across the ground 
too quickly for operators to observe details of vegetat-ion composition. Skid trails in this area could also invite 
non-native invasive species. 
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The Strategic Fuels treatments should be considered in the context of restoring natural fu-e to the forest. 
Rather than creating artificial linear swaths, the Forest Service should focus on utilizing tlte natural features of 
the land, including the vegetative features for fuel b1-eaks. This means using Ute using the existing 
heterogeogeneity and creating additional vertical breaks whet-e necessary. This should be min imized in order to 
reintroduce natural fires. (Allen et al. 2002, Weatherspoon and Skinner 1996). The wide, relatively straight 
clearings running perpendicular to slopes proposed can cause soi l loss and habitat fragmentation and if the goal 
is to continue fire exclusion, then the treatments will be counterproductive. 

The Forest Service should consider implementing fuel reduction first in areas where limited resource 
investment may be able to create more fire resilient stand conditions. This may include sites with little 
encroachment of small trees and open stands dominated by large conifers or hardwoods. Targeting initial work 
in these areas will maximize the area to be treated with available funds and personnel, and thereby provide the 
greatest opportunity to quickly reduce fuels and 1-estore ecosystem function at larger spatial scales. Larger, fire 
resistant trees should be left uncut. 

Alternatives 

The National Environmental Policy Act (NEPA} requires that the Forest Service consider and 
"[r]igorously explore and objectively evaluate all reasonable alternatives." 40 C.F.R. § 1502.14(a); 42 
U.S.C. § 4332(2)(E) Tbis helps provide for clearer definition of relevant issues for environmental analysis 
and provides a basis for choice among options. 

We agree with comments submitted by the Center for Biological Diversity and ask that the Forest 
Service develop and evaluate an alternative that would meet the purpose and need for action while 
conserving any presettlement and large trees outside of a well-defined wildland-urban interface -
approximately ~mile from established community infrastntcture. 

Current Conditions 

Table 2 gives conditions for ripariwllwetland vegetation. At the public meeting in Williams on May I I, 
20 11, KNF. representatives said that tltere was no riparian vegetation in the treatment area. If there is riparian 
vegetation, wetland emergent vegetation, wetland or aquatic habitats in the treatment a1-ca, thinning activities 
should leave a buffer zone around these places that is sufficient to anchor soils and capture ash that may flow 
downhill after prescribed or naturally-occurring fires. This will protect water quality. Mechanical equipment 
should not be allowed to pass through these fragile, important habitats. 

Removal of white fir ladder fuels is a major goal of this project. White fir is a natural component of Bill 
Williams Mountain forests, and does have habitat value. Prone to heart rot and wind throw, white flr house 
cavity nesters and insectivorous birds (Hopkins I 982, Airola and Barrett 1985). White fir genninates well in 
bare mineral soils, so burning will contribute to a new generation of white fir saplings. l'requent fire will be 
required to regularly re-treat and suppress white flr. 

l '\,II Seeding the understory after treatments may help to inhibit non-native invasive species, and to shade 
lCI -lz.wbitc pine seeds, to prevent gennination. Keeping livestock grazing out of areas where white pine is 

undesirable might also be helpful, since a dense, healthy understory will suppress woody species germination. 
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Since white pine understory below ponderosa "is most apparent in these stands closer to the base of Bill 
Williams Mountain" (p. 14), the goal of reducing the ladder fuels below ponderosa should be achievable 
without having to perform mechanical treatments in the "limited and more costly" zones. This area is also most 

1'1-13 important for treatment to protect the wildland-urban internee. For these reasons, mechanical treatment ncar 
the base of the mountain only, and treatment exclusively with fire higher up on the mountain, is desirable. 

I'\- 1~ The plan states that regeneration of younger trees is inhibited by fairly even-aged stands (p.l6). Pre-
settlement and any and all old growth trees should not be cut Large trees should not be cut to make room 
for regeneration. Conservation of large trees in fuel treatments is critical to restoration of fire-adapted forest 

1 'l -l s-;cosystems (Brown et al. 2004, DellaSnla et al. 2004). Some shrubs should be left in the understory to provide 
l'l-lh forage, cover, and nesting sites for wildlife. Some pockets of very high density forest should be left intact. 

Aller the forest is thinned and openings are created, some regeneration will naturally occur, unless the soil is 
lif~(1 compacted from heavy equipment. Understory seeding with a native seed mix should follow treatment, to 

suppress non-native invasive species, many of which increase fire risk on the landscape. 

I '1-l 'B Impacts of livestock grazing should be considered as well. Livestock grazing contributes to the Ions-
term and dcgrudntion of grasslands contributes to the encroachment of noxious and invasive weeds us well as 

I 't -I~ woody vegetation. Spread of noxious weeds is a reasonably foreseeable and potentially significant forest-wide 
cumulative impact of the proposed action. 

l q_ ~· T nsccts, diseases, and m istlctoc arc naturally part of the system (p. l7). Once needles fall from dead 
trees, active crown lire risk in those stands may be reduced (Fleming et al. 2002, Romme el at. 2006, Jenkins ct 
al. 2007). It is unclear what treatments are being proposed to deal with insects, disease, and mistletoe. Since 
snags and witches' brooms provide important habitat values, and mistletoe provides a drought-resistant food 
source for wildlife, the best treatment oft11ese areas may be to bum them but not mechanical treatment. 

Mexican Spotted Owl 

The Bill Williams Restoration project area overlaps with habitat for the threatened Mexican spotted owl. 
Activities associated with this project, including any logging. road construction and prescribed fire may affect 

1 'l-2.1 spotted owl critical habitat. Because of concerns about failure to monitor and inadequate monitoring and the 
potential for this project to result in an exceedancc of incidental take relative to this species, we ask that the 
Forest Service refrain from actions that would affect the owls until they the Forest Service has consulted with 
the U.S. Fish and Wildlife Service to ensure that this project would not result in significant harm to the owls and 
their habitat and exceedance of incidental take. 

('{-7.2-- The Sierrn Club cannot support a one-time deviation from Forest Plan guidelines for Mexican spotted 
owls at this time. Please be explicit about the activities the KNF is seeking to undertake in these areas, how they 
deviate from current guidelines, why they are necessary, and how much habitat would be affected by the 
amendment. 

Northern Go~hnwk 

As the Forest Service knows, the implementation of the Management Recommendations for the 
Northern Goshawk (MRNG) in the Southwestern United States (Reynolds et al. 1992) has been and continues to 

1q_ n be scientifically controversial as a mcuns of ensuring population viability for the northern goshawk. The 
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Scoping Document is not specific about what deviations from these guidelines are needed, but the Sierra Club 
asks that the Forest Service consider the study by Beier and others (2008) that detected a negative correlation of 
goshawk breeding productivity with territories that were treated by logging consistent with the MNRG 
(Reynolds et al. 1992) and the amended forest plans and that populations of the northern goshawk are in decline 
across the forest Please be explicit about the activities the KNF is seeking to undertake in these areas, bow 
they deviate from current guidelines, why they are necessary, and how much habitat would be affected by the 
amendment. 

Thank you for considering our comments. Please keep us informed about this project. 

Sincerely, 

Alicyn Gitlin 
Sierra Club Grand Canyon Chapter 
3 18 W. Birch Ave. #8 
Flagstaff, AZ 
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DealTomMutz, 

Post·lt< Fax Holt 7671 

PAGE ~1/U 

'+ 
June 2, 2011 

ThLU1I< you for allowing us to comment on the Bill WilliamsMountainResto.rationProj~ (File 
Code: 1950, Date received: Apri126~. 2011). . 

ADOT bas been involved in tl1e Four Agency Partnership (including USFS, BLM, ADOT and 
lledernl Highway Adminlstrotion) dnring the past numerous years. M a result of this partnership, 
dter~ have been many cooperative and interagency agre&ments and understandlogs to meet lh.e 
muluplc agency objectives. Be sure to incorporate these agreements to all of your pr~ects to 
continually contribute towards the Four Aaency Partnership objectives. Please find the 
following comments and concerns in order to maintain, protect, and serve the traveling public, 
ADOT highway functions, and the Four Agency Partucrsbip. 

The followifl& are ADOT's Flag$1aff Disl.{ict's comments inclusively. ADOT would also like to 
improve continuity of OODUllunlcations with the National Forests witltln Arl7.ona and provide 
productive feed~ durin& the USNF Project Public Notice process. Other divisiot\S of ADOT 
views or input are not included in this letter. Please include the following in your distribution list 
for future public notices, and, if other comments from ADOT are so desired, please contact: 

Todd Williams, Director- Office of Environmental Services 
1611 WestJaclc.son St, Mail drop EM04 
Phoenix, AZ 85007 
Office pbono: (602)-712-8272 
Email: twimams2@azdotgov 

A DOT's Flagstaff DlstrlcJ supports tlu pro]~cJ to lmpr-ow health aJIJI sustahtability of 
adjncmtforrsts to our highways. ADOT's gr«attSt concern is the potentia/for impacts with 
th~ uistingfonst ;oad (9~71) tit at parallds our interstate right of way; with respect In 
potential higher J.'tlar rowtd rue and any improvements (widening, iucreued drainage 
discharge 111 ADOT c>xl.rtlng drainage Struc/uru, right of way fencing). 17ttf1111nwillg are 
F7ngstafl DistricJ cnnlllcls fnr your r«ords that may need to be notified depending 11n potential 
Impacts to Imustolt 40 or our rtgltt II/ way froflt this project. 

The following is the contact for utility/drainage easemeut potential resultant impacts (temporary 
oY pcl11131.Jont) :from Bill Williams Mountain Restoration Project: 
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A.tizona Department of Transpol'llllion 
Flagstaff DiSirict - 180 I S. Milton Rd, Flagstaff. Az 8600 I 

Dennis Job.oson, ADOT Maintenance Supervisor 
I4QBMP 165.5/P.O. Box606 
Willi:uns, AZ 86046 
Office phone: (928}635-4301 
Office fa.x: (928}-635-9314 
Emall: di9hnson@w!oLsov 

PAGE 112/8'3 - . 

Please contact Dennis for coordination of ony proposed work adjacent to ADOT's East Bound I· 
40 Right of Way (fencing); that may damage or improve fencing, incrca.~e stonnwater discharge$ · 
and potential debris, effects of snowplowing to fencinc, control bumitli or fire treatment smoke 
that may reduce visibility on intersbte or any unforeseen mruntenance. 

The following is the contACt for coordination of poteroialtolffic impnc~ tesulting from. the Bill 
Williams Mountain Restoration Project to Eut Bound l-40: 

Kent Liilk, PE 
1801 S. Milton Rd 
Flagstaff, AZ 8600 t 
Office phone: (928)-779·7570 
Office!.."<: (928)-719-5905 
Email: wlinl<®azdCl!..Sru! 

The following is the contact for potential Encroachment Permits needed to enter or do activities 
within A.i:>OT right of way from the Bill Williams Mountain Restoration PJ.'Qjed: 

Warren Sutphen 
1801 S. Milton Rd 
Flagstaff, AZ 8600 I 
Office phone: (928}779-7520 
Office fax: (928}779-5905 
Email: WS(uphm@azdolgoy 

The followiog is ~contact for coordination of vegetative 0\308jemeot for invasive/noxious 
~or trcelbrush n:moval within ADOT"s Right of Way resultina from the Bill Williams 
Mountain Restoration Project: 

Tom Eckler, Natural Resources Supci.'Visor 
5701 E. Railhead Ave, 
Flagstaff, AZ 86004 
ORG office phone: (928)·526-2582 
Office fax: (928)-526-8617 
Email: teclclerir@ozdot aoy 
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Arlzona Department ofTransponation ·I FlagstaffDistrict - 1801 S. Milton Rd, Flagslaff, Az 86001 
@l@ifilfM$M$$WFV1sHAW'UMGI'ii@$f¥j@'i§@¢®*ihii11j@Iffi!tiffiYilf§MWm;]§Mj!!f.Jiijlll'j§!lji4iP&1 
Wishing us suceess, sincerely, 

~vc:> :c?-4---~. 
Y~sHnrris, PE 

Environmcnllll Coordinator 

for: 

John Harper, PE 
District Engineer 
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Appendix D – Past, Present and Reasonably 
Foreseeable Future Actions 

Past, Present, and Reasonably Foreseeable Actions Considered in Specialist Reports  

Kaibab National Forest, Williams Ranger District 

Bill Williams Mountain Restoration Project 

Following is a partial listing of actions considered in the cumulative effects analysis for this 
project: 

 Activities such as vegetation management, fuels management, livestock grazing, 
recreational activities, and other management activities (e.g. noxious weeds treatments) 
have occurred in the past, are occurring, and are reasonably foreseeable actions on the 
District. These activities could occur on private lands as well.  

 Firewood cutting has occurred in the past and would likely continue in the foreseeable 
future on the District and private lands.  

 Private landowners may harvest timber on their lands for lumber or to reduce fire 
hazards.  

 Urban development and interface growth will continue on private lands.  

 Road construction, road maintenance and right-of-way brushing can be expected to 
continue on non-National Forest System land.  

 Road maintenance, reconstruction, or decommissioning may occur with future vegetation 
management projects.  

 Recreation activities are expected to continue to increase on the Forest. Future recreation 
projects may be developed.  

 There is a multi-million dollar electronics site on the top of the mountain providing 
communications towers for the Department of Public Safety, USDA Forest Service, 
Arizona State Land Department, Burlington Northern Santa Fe railroad and several other 
governmental and private enterprises. Several special use permits exist and continue to be 
requested for the communications site such as cell tower extensions, new outbuildings, 
etc. 

 The north side of the mountain is home to a small ski resort which operates periodically 
throughout the year with downhill skiing in the winter and tubing in the summer. 

 
Following is a partial listing of projects considered in the cumulative effects analysis for this 
project: 



Past: 

Project Year NEPA 
completed 

Activities Status 

Spring Valley 1999 Timber Sales, Non-
commercial thinning 

Sales Complete 

Pine-aire 2004 Timber sale (TS); Non-
commercial thinning; 
Broadcast burning (BB) 

Sales Complete; 
burning planned 
for 2012 

Beacon 1997 Veg. Mgt: TS, Timber 
Stand Improvement 
(TSI), & Broadcast 
burning (BB); 

Completed 

Williams High Risk 
Project 

 Non-commercial 
thinning 

Completed 

Clover High Fuels 
Reduction Project 

 Non-commercial 
thinning 

Completed 

 

Present: 

Project Year NEPA 
completed 

Activities Status 

City  2005 Veg. Mgt: TS, TSI, & 
BB;  includes some 
temporary roads and 
dozer lines 

Currently being 
implemented 

Twin  2005 TSI & Fuel reduction; 
includes some 
temporary roads and 
dozer lines 

Ongoing – Approx. 
40% implemented 

Bill Williams Cap  2009 Fuel reduction / Hazard 
Tree removal on 6 ac. 

DN signed – 
implementation 
2010 

Williams Ranger District 
Travel Management 
Project 

2010 Prohibit cross-country 
travel (except as 
designated on MVUM); 
close 380 miles of 
system roads to motor 
vehicle use. 

Implemented in July 
2011 with 
publication of 
MVUM 

Hat Allotment Grazing 
Management 

2010 Authorizes grazing  Ongoing 

EIS for Treatment of 
Noxious or Invasive 
Weeds 

2004 Treatment of Noxious 
or Invasive Weeds 

Ongoing 

Elk 2 (Elk/Lee)  Timber Sale Small portion of sale 
remains to be cut 

Lee 1 and 2 (Elk/Lee)  Timber Sale Sale sold, not yet 
implemented 

Wright Hill 
(SpringValley) 

 Timber Sale Sale sold, not yet 
implemented 



Horse Pine (Frenchy)  Timber Sale Sale in progress 
Moose (Frenchy)  Timber Sale Sale sold, not yet 

implemented 
Government 2 (Spring 
Valley) 

 Timber Sale Sale almost complete

Dogtown (Dogtown)  Timber Sale; 
Prescribed burning; 
Non-commercial 
thinning 

Pending Sales; 
Ongoing burning 

 

Foreseeable Future: 

Project Estimated Year 
NEPA Completed 

Activities Status 

McCracken (WRD) 2010 Thinning (15,200 ac), 
Burning (17,000 ac), 
Grassland Restoration 

PA released in 2008; 
Decision expected in 
Fall 2011. 

Four Forest Restoration 
Initiative (Multiple 
Projects) 

Multiple Restoration of 
Ponderosa Pine 
ecosystem (thinning, 
burning) 

Planning team and 
collaborative group 
developing strategy 
and initial PA. 

KA, Isham, Pomeroy 
(Frenchy) 

 Timber Sales Pending sales 

Community Tank  Timber Sale; Non-
commercial thinning 

Pending sale 

 



Appendix E – Existing and Desired Conditions Report 
 

Existing and Desired Conditions Report for the Bill 
Williams Mountain Restoration Project 

 

Area and Scope 

The Bill Williams Mountain Restoration Project is located 4 miles south-southwest of the city of 
Williams, Arizona (see Vicinity Map). The project area is approximately 18,000 acres with about 
2,500 of those acres being private land. It encompasses Bill Williams Mountain which is the 
primary watershed for the city, has historic and cultural value, and is an important 
communication site for Northern Arizona. The project area is bounded by I-40 on the north, 
Perkinsville Road on the east, FR 122 on the south and FR 108 on the west. All or portions of 
Sections 1-3, 10-15, 22-27, & 34-36 T21N R1E; Sections 4-10, 15-22, & 27-31 T21N R2E; and 
Sections 31-33 T22N R2E Gila & Salt River Meridian are included in the project area. 
 

 
The project area is guided by management direction described in the Kaibab National Forest 
Land Management Plan (Forest Plan) (1988, as amended). The project area falls within 
Geographic Area 2 – Williams Forestland and encompasses Land Use Zones 6 and 21. Land Use 



Zone – Special Area 6 is a botanical area for the protection of Arizona Bugbane, a candidate 
species for threatened status. Land Use Zone 21 is an existing developed recreation site, the Elk 
Ridge Ski Area. 

Current Condition 

Watershed Health  
Citizens of Williams, Arizona depend on the Williams Municipal Watershed as a source of public 
drinking water and for other benefits that multiple-use management of this watershed provide.  
Approximately one third (5,932 acres) of the project area occurs in the Williams Municipal 
Watershed, which is approximately 26,061 acres in size.  
 
The project area overlaps portions of six subwatersheds, including the two subwatersheds of 
Cataract Creek Headwaters and Dogtown Wash which make up the majority of the land base 
within the Williams Municipal Watershed. Table 1 below lists the six subwatersheds, the total 
watershed area, and the project area acreage within each watershed.   
 

Table 1. Subwatershed (HUC12) names and acreages occurring within the Bill Williams Restoration Project Area. 

HUC12 
Number 

Subwatershed Name Total 
Acres 

Project 
Area Acres 

150100040502 Cataract Creek Headwaters 16,695 5,148 

150602020202 Devil Dog Canyon 11,192 1,331 

150100040501 Dogtown Wash 11,660 816 

150602010302 Johnson Creek 30,207 2,719 

150602020203 Meath Wash 26,851 1,639 

150602020204 Upper Hell Canyon 27,152 6,007 

 Total 123,757 17,660 

 
As can be seen in Table 2 below, three of the watersheds in the project area are currently 
impaired and three are functioning at risk. All watersheds in the project area have soils that are 
either impaired or functioning at risk. Reasons for these soil conditions include inadequate 
vegetative cover due to excessive fuel loads that prevent establishment of herbaceous understory 
vegetation; recent high-severity wildfire that has removed soil vegetative cover; and 
encroachment of ponderosa pine, pinion, and juniper into historically open meadows and 
savannahs. All of the watersheds in the project area exhibit departures from historic fire regimes 
(i.e., departures from historical ranges of variability in vegetation, fuel composition, fire 
frequency, fire severity, and fire pattern). Treatments that would reduce the risk of high-severity 
stand replacing wildfires would improve the fire regime condition and therefore improve 
watershed health in each of the treated watersheds. Road density, location, and distribution also 
contribute to impaired or functioning at risk watershed conditions.  

 

Table 2. Watershed conditions of the six subwatersheds within the Bill Williams Mountain project area. 

  
Aquatic Physical 

 
Aquatic Biological 

Overall 
Watershed 

Score 



 
Subwatershed 
Name 

Watershed 
Acres 

Water 
Quality 

Water 
Quantit

y 

Aquatic 
Habitat 

Aquatic 
Biota 

Riparian/Wet
land 

Vegetation 

 

Cataract Creek 
Headwaters 

16,695 2.0 3.0 3.0 2.0 3.0 2.4 - Impaired 

Devil Dog 
Canyon 

11,192 1.0 3.0 1.0 2.0 1.0 
1.8 – Functioning 
at risk 

Dogtown Wash 11,660 2.0 3.0 1.0 2.0 1.0 
2.0 – Functioning 
at risk 

Johnson Creek 30,207 2.0 3.0 3.0 2.0 3.0 
2.4 – Impaired 
 

Meath Wash 26,851 1.0 3.0 1.0 2.0 1.0 
1.7 – Functioning 
at risk 

Upper Hell 
Canyon 

27,152 1.5 2.0 3.0 2.0 3.0 2.4 - Impaired 

Total 123,757       

 

 
Terrestrial Physical 

 

 
Terrestrial Biological 

 
Subwatershed 
Name 

Roads and 
Trails 

Roads 
and 

Trails 

Fire 
Regime 

Forest 
Cover 

Rangeland 
Vegetation 

Invasive 
Species 

Forest Health 

Cataract Creek 
Headwaters 

2.7 2.7 2.0 1.0 2.0 2.0 1.0 

Devil Dog 
Canyon 

2.0 2.0 2.0 1.0 2.0 2.0 1,0 

Dogtown Wash 2.7 2.7 3.0 1.0 2.0 2.0 1,0 
Johnson Creek 2.3 2.3 2.0 1.0 2.0 2.0 1,0 
Meath Wash 2.0 2.0 2.0 1.0 2.0 2.0 1.0 
Upper Hell 
Canyon 

2.7 2.7 2.0 1.0 2.0 2.0 1.0 

 
Runoff impounded in seven reservoirs serves as the primary water supply for the City of 
Williams. These reservoirs have a combined water storage capacity of 2,755 acre-feet (897 
million gallons) of water.  Table 3 below lists the seven reservoirs in the Williams Municipal 
Watershed, their approximate water storage capacities and percentages of total available surface 
water supply. Water from these reservoirs originates from snow melt and summer precipitation. 
 
 

Table 3.  Reservoirs, associated water storage capacities, and percentages of total municipal surface water in the City of 
Williams Municipal Watershed. 

Reservoir Name Water Storage 
Capacity 

(Million Gal.) 

Water Storage 
Capacity 

(Acre-feet) 

Percent of Total 
Water Storage 

Capacity 
Dogtown 360 1,105 40.2 

Kaibab Lake 300 921 33.4 

Cataract 109 335 12.2 

Santa Fe Reservoir 70 215 7.8 

City Dam 36 111 4.0 



Upper and Lower Saginaw 22 68 2.4 

 
Overstory Vegetation   
The base of Bill Williams Mountain is primarily surrounded by ponderosa pine cover type. The 
southwestern slope of the mountain consists of dry ponderosa pine and gradually transitions to 
Douglas-fir and white fir at higher elevations. The northeastern slope of the mountain consists of 
Douglas-fir and white fir cover types with scattered aspen and ponderosa pine. Stands within the 
project area that average above 40% slope represent 17% of the project area. 
 
The ponderosa pine cover type is approximately 65% of the project area.  Some ponderosa pine 
stands are on the steep slopes of Bill Williams but mainly are on lower slopes surrounding the 
mountain.  This type includes a mix of ponderosa pine, white fir, gambel oak, and alligator 
juniper. White fir is more apparent in these stands closer to the base of Bill Williams Mountain.  
 
Mixed hardwood and oak woodland cover types are generally on the slopes of the mountain with 
smaller isolated stands at the base. Mixed hardwoods are comprised of gambel oak, choke 
cherry, maple, mountain mahogany and cliff rose. Oak woodlands are predominantly composed 
of gambel oak mixed with scattered ponderosa pine, Douglas-fir, white fir and alligator juniper.  
In general, drainages that lead off the slopes of Bill Williams Mountain are moister micro sites 
and are primarily regenerating in white fir (Figure 1). As the drainages lead lower in elevation 
white fir becomes scarce. 
 

Figure 1: White Fir regeneration within the City Project Area at the base of Bill Williams Mtn.  White fir trees provide 
ladder fuels and are associated with historically stand replacing fire regimes. 

Compared with pre-settlement evidence, vegetation on the benches between drainages has 
become denser and has experienced crown closure of Douglas-fir and ponderosa pine. Crown 
closure has encouraged significant white fir regeneration which is invading the understory 
(Figure 2).  
 



Aspen stands occur on the mountain and remnant aspen trees can be found in other cover types.  
Recruitment of aspen is generally isolated to scree and rock out crops where overstory 
competition is minimal and ungulate browse is light. Most stands of aspen on Bill Williams 
Mountain consist of larger older trees and are being encroached and replaced by conifers.   
 
Pinion and Juniper woodlands comprise approximately 10% of the project area and are 
concentrated in the western portion. Juniper and pinion-juniper sites are primarily stocked with 
alligator juniper but often have scattered ponderosa pine, gambel oak, utah juniper, and pinion 
pine.  The acre distribution of all the cover types is displayed in the table below.  
  

Vegetation Cover Type  Acres 
% of 

Project 

Ponderosa Pine  10,554  69% 

Oak Woodland  717  5% 

Douglas Fir  299  2% 

White Fir  1,619  11% 

Pinyon‐Juniper  654  4% 

Juniper Woodland  947  6% 

Mixed Hardwoods  146  < 1% 

Aspen  140  < 1% 

Grasslands  64  < 1% 

Mountain‐mahogany  40  < 1% 

Rockland  22  < 1% 

TOTAL ACRES  15,202 

 
Diversity and Sustainability 
The high density of similarly aged trees in the project area impedes the development of grasses, 
forbs, and shrubs in the forest understory. Some stands also have a large number of fairly even-

Figure 2:  Located along the Bill Williams Lookout Road.  This picture shows white fir regenerating under legacy 
ponderosa pine. 



aged trees which is hindering the regeneration and development of younger trees in the 
understory. Because of these factors, the forested landscape in the project area is less diverse and 
more uniform in age and structure than desired (Figure 3). 

 
Over the past 10 years there has been a significant decline in aspen vigor in most of these sites.  
Aspen mortality in these sites ranges from 40% to almost 100%. This mortality is related to a 
number of factors including drought, past late freezes, insect attacks, and disease. In response to 
these disturbances aspen start sprouting from their root systems. New aspen development within 
the project area is being seriously impacted by ungulate browsing and overstory competition. 
This is leading to the potential for the complete loss of many of these aspen sites. 

 
Many natural meadows, grasslands, open savannahs and forest openings within the project  area 
are being reduced in size and number by the encroachment of ponderosa pine, juniper, and oak.  
These meadows and open areas provide areas of high grass/understory plant productivity and 
diversity which benefit wildlife species that utilize grass, forbs, and shrubs for feed and low 
hiding cover. The Kaibab National Forest and Arizona Game and Fish Department have worked 
together to identify an antelope travel corridor south of the Bill Williams Mountain area and into 
the southwestern edge of the project boundary. This area was identified as a priority area for 
restoration treatments in the midscale assessment document: South Zone Grassland Restoration 
Assessment for the Tusayan and Williams Ranger Districts, Kaibab National Forest (USDA 
Forest Service, 2007).  
 
The Bill Williams Mountain project area also hosts unique plant and wildlife species habitat. 
Mexican spotted owls (Strix occidentalis lucida) have historically inhabited the mountain at its 
highest elevations. Other species such as Arizona bugbane (Cimicfuga arizonica), Mexican 
whip-poor-wills (Tapacminos cuerporruin), and Cassin’s finches (Carpodacus cassinii) inhabit 
the higher reaches of the Bill Williams Mountain. Additionally, habitat for peregrine falcons 
(Falco peregrinus), northern goshawks (Accipiter gentilis), golden eagles (Aquila chrysaetos), 

Figure 3:  Bill Williams Trail within MSO PAC.  Photo shows MSO habitat, aspen clones in decline & uniform forest 
structure.  Trees in foreground are 9 to 16” DBH. 



pronghorn antelope (Antilocapra americana) and Gunnison’s prairie dog (Cynomys gunnisoni) 
occurs within the project area. 
 
Insect and Diseases 
Insects, diseases, and mistletoe infections are naturally occurring agents of disturbance that 
create snags and other important microhabitat for wildlife; however, uncharacteristic outbreaks 
of these change agents can lead to a widespread die-off of forest ecosystems. Insects and diseases 
outbreaks have occurred throughout the project area. Between 2000 and 2003, fir engraver 
beetles affected larger fir trees across the mountain leaving high densities of white fir snags on 
the steep mountain slopes. Other bark beetles such as Ips and western pine beetle were also 
active in the project area during the last drought. Mortality from these bark beetles often 
occurred in ponderosa pine, Douglas-fir and pinion. Currently bark beetles are not at epidemic 
levels but do exist in the project area.   
 
Dwarf mistletoe infection levels in the project area are very high. This tree parasite slows the 
growth of trees and can eventually lead to tree mortality. Young ponderosa pine infected from the 
overstory will often succumb to mortality long before they mature. Mistletoe-created witches’ 
brooms also add to the forest fuel ladder that aids ground fires in moving into the overstory 
canopy. Left unmanaged, these sites cannot be maintained in a sustainable uneven-aged 
condition.   
  
Fire and Fuels 
Fire is a natural component of the forested ecosystem in northern Arizona. In the past, lightning-
caused fires burned across the forested landscape every few years. Fire was the process that 
thinned the forest and kept it open on dryer slopes and benches. On lower slopes, fires burned 
often and at low intensities through grasses and light fuels of an open forest. In drainages and on 
higher north facing slopes fuel moistures were higher which allowed greater tree densities and 
longer fire return intervals. The mixture of slope, aspect, and landforms (drainages and benches) 
made fire severity highly variable on Bill Williams Mountain.  
 
Due to the spatial arrangement of high density trees and fuels, the slopes of Bill Williams 
Mountain currently pose a high risk of stand replacement crown fire. Fuel loadings within the 
project area range from 6-20 tons per acre in the ponderosa pine type to 12-45 tons per acre in 
the mixed conifer. Closed tree canopies with understory tree regeneration create “ladder fuels” to 
carry surface fires into the overstory. The ponderosa pine type and mixed conifer forest within 
the project area is at a high risk for stand-replacing wildfires while the risk for the woodland 
types in the project area ranges from low to high. Stands on the slopes of the mountain are at 
high to extreme risk for crown fire.     



 

The Bill Williams Mountain project area is within the Wildland Urban Interface boundary as 
defined by the Greater Williams Area Community Wildfire Protection Plan (City of Williams, 
2005). The area contains developed private inholdings. Much of this privately held land has 
homes and other structures. Crown fires threaten not only the homes and property in these areas 
but also the safety of the residents. Firefighter safety is a great concern in urban interface areas 
when wildfires are burning. Firefighters cannot be safely placed in dense stands of trees to 
suppress wildfires. 

Desired Condition 
The Project’s Interdisciplinary Team (IDT) developed a specific desired condition for the Bill 
Williams Mountain project area based on “Management Direction” found in the Forest Plan.  
The desired condition consists of long-term goals for the project area.  In many cases it may take 
many years for the project area to reach some of these goals.   
 
In general, forest conditions would provide for diversity within stands without sustaining crown 
fire. These conditions would allow managers to use wildfire and prescribed fire to maintain the 
area as a functioning ecosystem without causing loss of ecosystem function or to human safety, 
lives and values. The desired condition would mimic reference conditions of pre-Euro-American 
settlement and follow the Kaibab National Forest Plan direction to: 

 Protect human life and improvements. 
 Treat fuel accumulations to abate fire risk. 
 Not allow fires to spread to lands of other ownership. 
 Minimize acreage burned by high-intensity fires. 
 Protect and enhance wildlife habitat. 

 
 
 

Figure 4: City Project EA Boundary, South Base of Bill Williams Mountain.  Low crowns, dense conditions pose a risk 
for crown fire. 



Within the Ponderosa Pine cover type: 
 Ponderosa pine cover type outside of goshawk post-fledgling family areas (PFAs)/nests and 

outside of Mexican spotted owl (MSO) Protected Habitat (Protected Activity Centers and 
pine-oak sites having a slope greater than 40%) and Target/Threshold Habitat 
Tree density, spatial orientation, and species distribution of trees in the ponderosa pine 
cover type will be maintained in a state that is close to vegetative reference conditions.  
Vegetative reference conditions are vegetative conditions that existed in the project area 
over 140 years ago prior to Euro-American settlement of the area. (See the Vegetative 
Reference Conditions section below for a more complete definition of vegetative reference 
conditions.) Stands will be fairly open (approximately 10 to 50 trees per acre or 10 to 50 ft2 

basal area per acre) with groups of ponderosa pine surrounded by 30 to 80% open 
interspaces with scattered individual trees. Stands will be uneven-aged with enough 
younger trees developing in the understory to replace larger trees over time as they are lost 
to mortality. Understory grasses, forbs, and shrubs will increase in diversity and abundance.  
The risk of stand-replacing wildfires will be low. 

 Ponderosa pine cover type within goshawk PFAs 
The ponderosa pine cover type will be composed of a diversity of multiple age classes as 
specified for goshawk post-fledging areas (PFAs) in the Forest Plan. This distribution will 
be composed of approximately 20% old growth forest (vegetative structural stage 6), 20% 
mature forest (vegetative structural stage 5), 20% mid-aged forest (vegetative structural 
stage 4), 20% young forest (vegetative structural stage 3), and 20% very young forest 
(vegetative structural stages 1 and 2). Canopy densities of vegetative structural stage (VSS) 
4, 5, and 6 groups of trees will be maintained at levels above those specified in the Forest 
Plan (50 to 60% canopy cover). Tree spacing is non-uniform and clumpy. The risk of stand-
replacing wildfires will be lower but still be moderate.  

 Ponderosa pine cover type within goshawk nest sites 
These sites will be composed mostly of VSS 5 and 6 groups of trees. Canopy cover will be 
between 50 to 70%. Tree spacing is non-uniform and clumpy. Tree density and fuel 
loadings will be maintained at a level that reduces the risk of stand-replacing wildfires 
below current risk levels. This risk will generally be moderate to moderate/high. 

 Ponderosa pine cover type within Mexican spotted owl (MSO) Protected Habitat 
Forest patches (i.e., “groups”) of 2.5 acres in size or greater will occur throughout these 
areas.  A range of patch sizes will exist:  Larger patches will occur on northeastern slopes 
and drainages, and smaller patches (at least 2.5 acres) will occur on southwestern slopes 
and on dry ridgetops.  Patches of all ages will occur throughout the area.  They will be 
comprised of a diversity of seral stages, with most patches dominated by large trees (>18” 
DBH).  Patches dominated by large trees will retain interlocking crowns and high canopy 
cover, and those dominated by smaller trees will develop interlocking crowns and high 
canopy cover over time.  Manage for an average canopy cover of at least 60%.  Openings 
will range in size between 1-2 acres and have very few, if any, trees.  At least 2 large snags 
(>18” DBH) per acre will occur, on average.  Large oaks will be retained, and more large 
oaks will develop over time.  These areas will be managed with an emphasis on horizontal 
and vertical heterogeneity; tree species diversity (including a mixture of hardwoods and 
shade-tolerant species); diverse composition of vigorous native herbaceous and shrub 
species; and healthy levels of residual biomass and down logs (especially those >12” 
midpoint diameter).  Tree density and fuel loadings will be maintained at a level that 



reduces the risk of stand-replacing wildfires below current risk levels. This risk will 
generally be moderate to moderate/high.  These desired future conditions reflect the best 
available science and science-based recommendations for management of MSO 
nesting/roosting habitat, as they derive from the newly revised MSO Recovery Plan 
(released in June, 2011). 

 Ponderosa Pine cover type within MSO Target/Threshold Habitat  
These sites will have conditions at or above MSO nest/roost characteristics that are 
specified in the Forest Plan (150 ft2 basal area per acre; twenty 18” or greater diameter 
trees per acre; VSS 4, 5, and 6 groups will each have 15% or more of total site stand-
density index [SDI]; 20 ft2 basal area per acre of oak). Tree density and fuel loadings will 
be maintained at a level that reduces the risk of stand-replacing wildfires below current risk 
levels. This risk will generally be moderate to moderate/high.   

 General desired conditions for the ponderosa pine cover type   
o Dwarf mistletoe will be present, but infection levels will be maintained at a 

manageable level that allows for sustainable uneven-aged management. 
o A variety of oak and juniper size and age classes will be maintained in areas 

where these species were part of the vegetative reference condition.  Age class 
distribution of oak and juniper will be such that some large oak and juniper are 
always maintained in these areas. 

o Large trees of all species will be developed throughout the cover type and many 
are allowed to attain a very old age.  In particular, trees greater than 24" DBH would 
continue to occur at existing levels or higher and risk of mortality of these trees from 
wildfires or prescribed burning will be low. 

o Fuel loading will average 5 to 7 tons per acre in most of the goshawk habitat in 
the ponderosa pine type.  Fuel loadings will be maintained at lower levels in the 
wildland-urban interface and in areas along major roads that can be used as fuel 
breaks. 

 
Mixed Conifer: 

 Mixed conifer cover type outside goshawk PFAs and MSO Protected and 
Target/Threshold Habitat 
The mixed conifer cover type will be composed of a diversity of multiple age classes as 
specified for landscapes outside of goshawk PFAs in the Forest Plan. This distribution 
will be composed of approximately 20% old growth forest (vegetative structural stage 6), 
20% mature forest (vegetative structural stage 5), 20% mid-aged forest (vegetative 
structural stage 4), 20% young forest (vegetative structural stage 3), and 20% very young 
forest (vegetative structural stages 1 and 2). Densities of vegetative structural stage (VSS) 
4, 5, and 6 groups of trees will be maintained at levels above those specified in the Forest 
Plan (40 to 60% canopy cover or 50 to 60% canopy cover in goshawk PFAs). Tree 
spacing is non-uniform and clumpy. The risk of stand-replacing wildfires will be 
moderate. 

 Mixed conifer cover type in goshawk nest sites 
These sites will be composed mostly of VSS 5 and 6 groups of trees.  Canopy cover will 
be between 50 to 70%.  Tree spacing is non-uniform and clumpy.  Tree density and fuel 
loadings will be maintained at a level that reduces the risk of stand-replacing wildfires 
below current risk levels.  This risk will generally be moderate to moderate/high. 



 Mixed conifer cover type within Mexican spotted owl (MSO) Protected (Protected 
Activity Centers or MSO mixed conifer sites having a slope greater than 40%) or 
Target/Threshold Habitat 
Forest patches (i.e., “groups”) of 2.5 acres in size or greater will occur throughout these 
areas.  A range of patch sizes will exist:  Larger patches will occur on northeastern slopes 
and drainages, and smaller patches (at least 2.5 acres) will occur on southwestern slopes 
and on dry ridgetops.  Patches of all ages will occur throughout the area.  They will be 
comprised of a diversity of seral stages, with most patches dominated by trees greater 
than 18” DBH.  Patches dominated by large trees will retain interlocking crowns and high 
canopy cover, and those dominated by smaller trees will develop interlocking crowns and 
high canopy cover over time.  Manage for an average canopy cover of at least 60%.  
Openings will range in size between 1-2 acres and have very few, if any, trees.  At least 5 
snags greater than 18” DBH per acre will occur, on average.  These areas will be 
managed with an emphasis on horizontal and vertical heterogeneity; tree species diversity 
(including a mixture of hardwoods and shade-tolerant species); diverse composition of 
vigorous native herbaceous and shrub species; and healthy levels of residual biomass and 
down logs (especially those >12” midpoint diameter).  Tree density and fuel loadings will 
be maintained at a level that reduces the risk of stand-replacing wildfires below current 
risk levels. This risk will generally be moderate to moderate/high.  These desired future 
conditions reflect the best available science and science-based recommendations for 
management of MSO nesting/roosting habitat, as they derive from the newly revised 
MSO Recovery Plan (released in June, 2011). 

 Mixed conifer cover type within MSO Target/Threshold Habitat 
These sites will have conditions at or above the MSO nest/roost characteristics that are 
specified in the Forest Plan (150 to 170 ft2 basal area per acre; twenty 18” or greater 
diameter trees per acre; VSS 4, 5, and 6 groups will each have 10% or more of total site 
SDI). Tree density and fuel loadings will be maintained at a level that reduces the risk of 
stand replacing wildfires below current risk levels. This risk will generally be moderate to 
moderate/high. 

 General desired conditions for the mixed conifer cover type   
o Dwarf mistletoe will be present, but infection levels will be maintained at a 

manageable level that allows for sustainable uneven-aged management. 
o Where an aspen component currently exists within mixed conifer sites, aspen will 

be maintained as a viable stand component over time. 
o Large trees of all species will be developed throughout the cover type and many 

are allowed to attain a very old age.  In particular, trees greater than 24" DBH would 
continue to occur at existing levels or higher and risk of mortality of these trees from 
wildfires or prescribed burning will be low. 

o Fuel loading will average 10 to 15 tons per acre in most of the goshawk habitat in 
the mixed conifer type.  Fuel loadings will be maintained at lower levels in urban 
interface areas and in areas along major roads that can be used as fire control 
lines. 
 

Woodlands: 
 Woodlands will be maintained at stocking levels that are much closer to reference 

conditions. The exception to this would be areas within oak woodlands that are identified 



as part of MSO Protected Activity Centers and woodlands within goshawk PFAs.  These 
areas will have higher densities as specified in the Forest Plan. Grass and forb production 
and species richness will be high, relative to site productivity, in juniper and pinion-
juniper woodlands and moderate to high in oak woodlands. Woodlands will be in an 
uneven aged condition that sustains a mosaic of vegetation densities, age classes, and 
species composition. 
 

Grasslands: 
 Grasslands will be maintained as open meadows or very open savannahs. Tree stocking 

will be maintained close to vegetative reference conditions.  Grass and forb production 
will be at or close to the full potential for the site.  

 
Aspen: 

 Aspen sites will be vigorous and free to grow without excess competition from conifers. 
As older aspen are lost to mortality, new aspen can sprout and freely grow into 
replacement trees. Where aspen exists within mixed conifer or ponderosa pine sites, some 
openings in the overstory will be maintained over time to allow for aspen regeneration 
and development.  Aspen will be maintained across the landscape at current levels or 
above, and the diversity of plants and animals that occur in these stands aspen will be 
improved. 
 

Fire and Fuels: 
 Surface fuels are to average less than 7 tons per acre in pine and pine-oak forests and 10 

tons per acre in mixed conifer forests.  
 Conditions within the project area would have an average stand canopy base height 

(CBH) above 18 feet with canopy bulk densities (CBD) below .05kg/m3 in ponderosa 
pine forest types and CBH above 10 feet in with CBD of .08kg/m3 in mixed conifer 
types. 

 
The Entire Project Area: 

 The probability of stand-replacing wildfire will be reduced on and surrounding Bill 
Williams mountain, thereby conserving the capability of the watershed to provide clean 
and abundant water to the city of Williams. 

 All six subwatersheds in the project area will be in good condition with little 
unsustainable erosion/sedimentation and, where feasible, soils in unsatisfactory condition 
would be improved. 

o Herbaceous vegetation, woody debris, and fine litter would be at sufficient levels 
(on average less than 50% bare soil) to protect soil surfaces from raindrop impact 
and minimize soil erosion in treated watersheds. 

o Poorly located roads and roads in a state of disrepair would be relocated or 
obliterated to reduce sedimentation and channelization of drainages. 

 Periodic understory fires will be reintroduced into the area. 
 Fuel loadings and fire ladders will be maintained at low levels in the wildland-urban 

interface and in areas along major roads that can be used as fire control lines. Overall 
area fuel loading will be low to moderate. 



 A spectrum of high quality outdoor recreation settings and opportunities will be available 
in the Bill Williams Mountain project area. 

 Sustainable scenery is highly dependent upon ecosystem health. Scenery will be restored 
to historic conditions in most areas and these provide durable, attractive attributes. 
Middleground and background views will have healthy historic forest patterns and forest 
cover conditions. Foreground views will have diverse forest cover displaying many large 
trees as well as all other ages of trees. There will be spatial variation of forest and 
openings. 

 Noxious weeds will be maintained at a very low to nonexistent level. 
 Rangeland will be in satisfactory condition.  
 There will be a diversity of cool and warm season plants.   
 Threatened, endangered, and sensitive species will occur at similar or higher population 

sizes as today. 
 Key habitat components for threatened, sensitive, and management indicator species 

(MIS) will be maintained over time throughout these species’ habitat. 
o Oaks and other hardwoods greater than 10 inches diameter at root collar (DRC), down 

logs greater than 12" midpoint diameter, and snags greater than 18 inches diameter at 
breast height (DBH) are conserved at existing or higher levels. 

o Trees greater than 18" DBH with spiked tops, lightning strikes, fading crowns, and other 
characteristics ideal for wildlife occur at existing or higher levels. 

 
The Vegetative Reference Condition 
Reference conditions are those vegetative conditions that existed on this forest at a point of time 
prior to Euro-American settlement of the area.  This analysis uses the year 1870 as a reference 
point because it is just prior to Euro-American settlement of the area and it is a point in time 
where we can fairly easily estimate past tree stocking by looking at presettlement evidence that 
still exists on the site (old trees, stumps, fallen trees, stump holes).  Reference conditions more 
closely represent the conditions that probably existed on the forest for a long period of time than 
current conditions do.  This is because the reference point is chosen at a point of time prior to 
heavy vegetative manipulation of the area from grazing, fire exclusion, and logging that occurred 
after the late 19th century.  Also, long-term climatic conditions have not varied to a great extent 
since the last ice age (10,000 years ago).  Many studies confirm that there has been a drastic 
change in the forest state, particularly in respect to increased tree density, over the past 140 
years.  Visual observations of presettlement evidence in the project area indicate that ponderosa 
pine cover type reference condition average tree density ranged from 5 to 30 trees per acre 
compared to a current average tree density of approximately 500 trees per acre.  Woodland and 
mixed conifer cover types have also significantly increased in tree density from reference 
conditions 
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